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TETRAHYDRO-NAPHTHAT>1gNTg AND UREA DERIVATIVES 

DETAILED DESCRIPTIQN OF INVENTION 
TECHNICAL FIELD 

The present invention relates to a tetrahydro-naphthalene or an urea derivative which is useftil as 
5 an active ingredient of pharmaceutical preparations. The tetrahydro-naphthalene and urea 
derivatives of the present invention have vanilloid receptor (VRl) antagonistic activity, and can be 
used for the prophylaxis and treatment of diseases associated with VRl activity, in particular for 
the treatment of urological diseases or disorders, such as detrusor overactivity (overactive 
bladder), urinary incontinence, neurogenic detrusor oeractivity (detrusor hyperflexia), idiopathic 
10 detrusor overactivity (detrusor instability), benign prostatic hyperplasia, and lower urinary tract 
symptoms; chronic pain, neuropathic pain» postoperative pain, rheimiatoid arthritic pain, neuralgia, 
neuropathies, algesia, nerve injury, ischaemia, neurodegeneration, stroke, and inflammatory 
disorders such as asthma and chronic obstructive pulmonary (or airways) disease (COPD). 

BACKGROUND ART 

15 Vanilloid compoimds are characterized by the presence of vanillyl group or a fiinctionally equiva- 
lent group. Examples of several vanilloid compounds or vanilloid receptor modulators are vanillin 
(4-hydroxy-3-methoxy-benzaldehyde), guaiacol (2-metiioxy-phenol), zingerone (4-/4-hydroxy-3- 
methoxyphenyl/-2-butanon), eugenol (2-methoxy4-/2-propenyl/phenol), and capsaicin (8-methy-N- 
vanillyl-6-noneneamide). 

20 Among others, capsaicin, the main pungent ingredient in "hot" chili peppers, is a specific 
neurotoxin that desensitizes C-fiber afferent neurons. Capsaicin interacts with vanilloid receptors 
(VRl), which are predonainantly expressed in cell bodies of dorsal root ganglia (DRG) or nerve 
endings of afferent sensory fibers including C-fiber nerve endings [Tominaga M, Caterina MJ, 
Malmberg AB, Rosen TA, Gilbert H, Skbtmer K, Raumarai BE, Basbaum AI, Julius D: The cloned 

25 capsaicin receptor integrates multiple pain-producing stimuli. Neuron. 21: 531-543, 1998]. The 
VRl receptor was recently cloned [Caterina MJ, Schumacher MA, Tominaga M, Rosen TA, 
Levine JD, Julius D: Nature 389: 816-824, (1997)] and identified as a nonselective cation channel 
with six transmembrane domains that is structurally related to the TRP (transient receptor 
potential) channel family. Binding of capsaicin to VRl allows sodium, calcium and possibly 

30 potassivun ions to flow down their concentration gradients, causing initial depolarization and 
release of neurotransn^tters from the nerve terminals. VRl can therefore be viewed as a molecular 
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integrator of chemical and physical stimuli that elicit neuronal signals in pathological conditions or 
diseases. 

There is abundant direct or indirect evidence that shows the relation between VRl activity and 
diseases such as pain, ischaemia, and inflanixnatory disorders (e.g., WO 99/00115 and 00/50387). 
Further, it has been demonstrated that VRl transduces reflex signals that are involved in tiie 
overactive bladder of patients who have damaged or abnormal spinal reflex pathways [De Groat 
WC: A neurologic basis for the overactive bladder. Urology 50 (6A Suppl): 36-52, 1997], 
Desensitisation of the afferent nerves by depleting neurotransmitters using VRl agonists such as 
capsaicin has been shown to give promising results in the treatment of bladder dysfunction 
associated with spinal cord injury and multiple sclerosis [(Maggi CA: Therapeutic potential of 
capsaicin-like molecules - Studies in animals and humans. Life Sciences 51: 1777-1781, 1992) and 
(DeRidder D; Chandiramani V; Dasgupta P; VanPoppel H; Baert L; Fowler CJ: Intravesical 
capsaicin as a treatment for refiactoiy detrusor hyperreflexia: A dual center study with long-term 
followup. L Urol. 158: 2087-2092, 1997)]. 

It is anticipated that antagonism of the VRl receptor would lead to the blockage of neuro- 
transmitter release, resulting in prophylaxis and treatment of the conditions and diseases associated 
with VRl activity. 

It is therefore expected that antagonists of the VRl receptor can be used for prophylaxis and 
treatment of the conditions and diseases including chronic pain, neuropathic pain, postoperative 
pain, rheumatoid arthritic pain, neuralgia, neuropathies, algesia, nerve injury, ischaemia, neuro- 
degeneration, stroke, inflammatory disorders, urinary incontinence (Ul) such as urge urinary 
incontinence (UUI), and/or overactive bladder. 

UI is the involuntary loss of urine. UUI is one of the most common types of UI together with stress 
urinary incontinence (SUI) which is usually caused by a defect in the urethral closure mechanism. 
UUI is often associated with neurological disorders or diseases causing neuronal damages such as 
dementia, Parkinson's disease, multiple sclerosis, stroke and diabetes, althougjb it also occurs in 
individuals with no such disorders. One of the usual causes of UUI is overactive bladder (OAB) 
which is a medical condition referring to the symptoms of frequency and urgency derived from 
abnormal contractions and instability of the detrusor muscle. 

There are several medications for urinary incontinence on the market today mainly to help treating 
UUI. Therapy for OAB is focused on drugs that affect peripheral neural control mechanisms or 
those that act directly on bladder detrusor smooth muscle contraction, with a major emphasis on 
development of anticholinergic agents. These agents can inhibit the parasympathetic nerves which 
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control bladder voiding or can exert a direct spasmolytic effect on the detrusor muscle of the 
bladder. This results in a decrease in intravesicular pressure, an increase in capacity and a 
reduction in the frequency of bladder contraction. Orally active anticholinergic drugs which are 
commonly prescribed, such as propantheline (ProBanthine), tolterodine tartrate (Detrol) and 
oxybutynin (Ditropan), have serious drawbacks such as unacceptable side effects such as dry 
mouth, abnormal visions, constipation, and central nervous system disturbances. These side effects 
lead to poor compliance. Dry mouth symptoms alone are responsible for a 70% non-compliance 
rate with oxybutynin. The inadequacies of present therapies highlight the need for novel, 
efficacious, safe, orally available drugs that have fewer side effects. 

WO03/014064 discloses the conq>oxmds represaited by the general formula: 

N 



y O 
Y 



wherein 

X represents C3.8 cycloalkyl optionally fused by benzene, optionally substituted naphthyl, 
optionally substituted phenyl, optionally substituted phenyl C1.6 straight alkyl, phenyl 
fused by cycloalykyl, etc; 

Q*" represents CH or N; 

R"* represents hydrogen or methyl; 

R^** represents hydrogen or methyl; and 

Y represents substituted naphthyl, 

as a vanilloid receptor antagonist. 

WO03/022809 discloses the compoimds having vanilloid receptor antagonist activity represented 
by the general formula: 
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wherein 

P and P* independently represent aryl or heteroaryl; 

R'* and independently rq)resent hydrogen, alkoxy, hydroxy, etc; 

5 n is 0, 1, 2 or 3; p and q are independently 0,1, 2, 3 or 4; r is 1, 2 or 3; and s is 0, 1 or 2. 

WO03/053945 discloses the compounds having vanilloid receptor antagonist activity represented 
by the general formula: 




wherein 



10 P* 



represents phenyl, naphthyl or heterocyclyl; 



n 



is 2, 3, 4, 5 or 6; p is independently 0,1, 2, 3 or 4; 



represents hydrogen, alkoxy, hydroxy, etc; and 



represents 




15 wherein X is a bond, C, O, or NR. ; and r, q, R , R are defined in the application. 
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WO03/070247 discloses the compounds having vanilloid receptor antagonist activity represented 
by the general formula: 




wherein 

Xci represents N or CR*"^; Xca represents N or CR*^; Xca represents N, NR**^ or CR^; XC4 
represents a bond, N or CR*^; Xcs represents N or C; provided that at least one of Xci, Xc2, Xca 
and Xc4 is N; Zci represents O, NH or S; Zca represents a bond, NH or S; L* represents alkylene, 
cycloalkylene, etc; R*'^ R**^, R^, R^, R*'^ R*^^, R*^*** R'^** are defined in the application; and R*^ 
represents hydrogen, aryl, cycloalkyl, and heterocylcle. 

WO03/080578 discloses the con:q)ounds having vanilloid receptor antagonist activity represented 
by the general formula: 




wherein 

A**, and E** are each C or N with the proviso that one or more are N; X*' is an O, S or =NCN; 

is an aiyl, heteroaryl, carbocyclyl or fiised-carbocyclyl; n is 0, 1, 2 or 3; and R^^ R^, R^, R^"*, 
and R***' are defined in tiie application. 

The development of a compound which has effective VRl antagonistic activity and can be used for 
the prophylaxis and treatment of diseases associated with VRl activity, in particular for the 
treatment of urinary incontinence, urge urinary incontinence, overactive bladder as well as pain, 
and/or inflammatoiy diseases such as asthma and COPD has been desired. 
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This invention is to provide a conipound of the formtila (A), their tautomeric and stereoisomeric 
form, and salts thereof: 



X. 



wherein 



A represents the formnla 



and 




HO 



or 




HO 



or 




wherein 

# represents the connection position to the molecule 
and Qi, Q2, Q3 and Q4, are defined below, 



E represents the formula 



# 



H 



# 



or 



or 



# 



wherein 

# represents the coimection position to the molecule 
and n, m, p, X, R, R} and R"* are defined below. 
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CHAPTER I (SUMMARY OF THE INVENTIQTSn 

This invention is to provide an urea derivative of tiie fonmila (I), their tautomeric and stereo- 
isomeric form, and salts tiiereof: 




H 



(I) 



wherem 

n represents an integer of 0 to 6; 

Qi and Q4 independently represent direct bond or methylene; 

Chemical bond between — ^O ^ is selected from the group consisting of a single bond and 
a double bond; 

when Q2rziQ3 is a single bond, Q2 represents CHR^ or CO, and Q3 represents CHR^, 
when O o — is a double bond, Q2 represents CR^ and Q3 represents CR^; 
wherein 

R^ represents hydrogen, hydroxy, Ci^ alkoxy or Ci-e alkanoyloxy; 

represents hydrogen, hydroxy, Ci.^ alkoxy, Ci_6 alkanoyloxy, or Ci^ alkyl 
optionally substituted by hydroxy, Ci^ alkoxy or Ci^ alkanoyloxy, 

with tfie proviso that Qi and Q4 can not be direct bond at the same time; 

R^ and R^ can not be hydrogen at the same time; 

when Qi and Q4 are both methylene and R^ is hydroxy, R^ is hydroxy, Ci^ alkoxy 
or Ci^ alkanoyloxy; 

when Qi is direct bond, R^ is hydroxy, C|.6 alkoxy or Ci_6 alkanoyloxy; and when 
Q4 is direct bond, R^ is hydrogen, Ci^ alkoxy or C1.6 alkanoyloxy; 

and 
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represents aryl optionally having one or two substituents selected from the group 
consisting of halogen, hydroxy, Ci-e alkylamino, di(Ci^ allQ^l)anMno, €3^ 
cycloalkylanaino, Ci^ alkoxycarbonyl, phenyl, benzyl, sulfonamide, Ci^ alkanoyl, 
C1.6 alkanoylamino, carbamoyl, Ci^ alkylcarbamoyl, cyano, C,^ alkyl optionally 
5 substituted by cyano, Ci.6 alkoxycarbonyl, or mono-, di-, or tri-halogen, Ci^ alkoxy 

optionally substituted by mono-, di-, or tri- halogen, phenoxy optionally 
substituted by halogen or Ci^ alkyl, and Ci^ alkylthio optionally substituted by 
mono-, di-, or tri- halogen. 

In another embodiment, the urea derivatives of formula (I) are those wherein; 

10 Qi and Q4 represent methylene; 

Oo — is a single bond; 

Q2 represents CHR^ or CO, 

wherein 

represents hydroxy, alkoxy or Ci^ alkanoyloxy; and 
15 Q3 represents CHR^, 

wherein 

R^ represents hydrogen, hydroxy, C1.6 alkoxy or Ci-e alkanoyloxy. 
In another embodimmt, the urea derivatives of formula (I) are those wherein; 
Qi represents methylene; 
20 Q4 represents direct bond; 

Oh — is a single bond; 
Q2 represents CHR^ or CO, 
wherein 

R^ represents hydrogen, Ci^ alkoxy or Ci-e alkanoyloxy; and 
25 Q3 represents CHR^ 
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wherein 

represents hydrogen, hydroxy, Cue alkoxy or Ci^ alkanoyloxy, 
witii the proviso that and R^ can not be hydrogen at the same time. 
In another embodiment, the urea derivatives of formula (1) are those wherein; 
Qi represents direct bond; 
Q4 represents methylene; 
Oo — is a single bond; 
Q2 represents CHR^ or CO, 
wherein 

R^ represents hydroxy, Ci^ alkoxy or Ci-e alkanoyloxy; 
Q3 represents CHR^, 
wherein 

R^ represents hydrogen, hydroxy, Ci-6 alkoxy or Ci^ alkanoyloxy. 
Ih another embodiment, the urea derivatives of formula (I) are those wherein; 
Qi and Q4 represent methylene; 
O9 — is a double bond; 
Q2 represents CR^, 
wherein 

R^ represents Ci^ alkoxy or Ci^ alkanoyloxy; and 
Q3 represents CR^, 
wherein 

R^ represents hydrogen, Ci^ alkoxy or Ci^ alkanoyloxy. 
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In another embodiment, the urea derivatives of formula (I) are those wherein; 
Qi and Q4 represent methylene; 
Q2— Q3 is a single bond or a double bond; 

when Q j — is a single bond, Q2 represents CH2 and Q3 represents CHR^, 
and when Q , — is a double bond, Q2 represents CH and Q3 represmts CB^, 
wherein 

represents C1.6 allq^l optionally substituted by hydroxy. 
Preferably, the urea derivatives of formula (I) are those wherein; 
n represents an integer of 0 to 1; and 

R** represents phenyl optionally substituted with one or more substituents selected 
from the group consisting of chloro, bromo, fluoro, nitro, mthoxy, trifluoromethyl 
and trifluoromethoxy. 

More preferably, said xirea derivative of the formula (1) is selected from the group consisting of: 

N-[4-Chloro-3-(trifluoromethyl)phenyl]-N'-(6,7-dihydroxy-5,6,7,8-^ 
yl)urea; 

N-[4-Cliloro-3-(trifluoromethyl)phenyl]-N'-(7-hydroxy-6-methoxy-5,6,7,8- 
tetrahydronaphthalen-1 -yl)urea 

N-[4<Moro-3-(trifluoromethyl)phenyl]-N'-(6-hydroxy-7-methoxy-5,6,7,8- 
tetrahydronaphthalen- 1 -yl)urea; 

4-[( { [4-Chloro-3 -(trifluoromethyl)phenyl]amino} carbonyl)amino]-2,3 -dihydro- 1 H-inden- 
2-yl acetate; 

4-[({[4-(Trifluoromethyl)benzyl]amino}carbonyl)aiiiino]-2,3--dihydro-lH-^ 
acetate; 

N-[4-CMoro-3-(trifluoromethyl)phenyl]-lsr-(l-hydroxy-2,3-dihydro-lH-inden-4~y^^ 

N-[4-CMoro-3-(trifluoromethyl)phenyl]-NK6-hydroxy-5,6,7,8-tetrah^ 
yl)urea; and 
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N<6-Hy(froxy-5,6J,8-tetrahydroiiaph1halen-l.yl)-N'-[4-(b^^ 
CHAPTER n rSUMMARY OF THE INVENTIOI^n 

This invention is to farovide a hydroxy-tetrahydro-naphthalene derivatives of the formula (T), their 
tautomeric and stereoisomeric form, and salts thereof: 




0) 



wherein 

n represents an integer of 0 to 6; and 

represents Cs^gt^cloalkyl optionally fused by aryl, 
wherein 

said aryl is optionally substituted with one or more substituents selected 
from the group consisting of halogen, hydroxy, carboxy, nitro, cyano, 
amiQo, Ci-6 alkylamino, di(Ci^ alkyl)anndno. Cue alkoxycarbonyl, Ci^ 
alkanoyl, Ci^ alkanoylamino, carbamoyl, Ci.6 alkylcarbamoyl. Cue alkyl 
optionally substituted by cyano, Ci^ alkoxycarbonyl, or mono-, di-, or tri- 
halogen, C^o alkoxy optionally substituted by mono-, di-, or tri- halogen 
and C|-6 alkylthio optionally substituted by mono-, di-, or tri- halogen; 

phenyl substituted by heteroaryl, or heteroaiyloxy, 

wherein 

said heteroaryl and heteroaryloxy are optionally substituted with one or 
more substituents selected from the group consisting of halogen, hydroxy, 
carboxy, nitro, cyano, amino, C^s alkylamino, di(Ci^ alkyl)aniino, Cj^ 
alkoxycarbonyl, Ci^ alkanoyl, Ci_6 alkanoylamino, carbamoyl, Ci-6 alkyl- 
carbamoyl, Ci^ alkyl optionally substituted by cyano, Ci^ alkoxycarbonyl, 
or mono-, di-, or tri-halogen, Ci^ alkox/ optionally substituted by mono-. 
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di-, or tri- halogen, and Ci^ alkylthio optionally substituted by mono-, di-, 
or tri- halogen; 

phenyl fused with heteroaryl, or heteroqyclyl, 

wherein 

5 said heteroaryl is optionally substituted with one or more substituents 

selected from the group consisting of halogen, hydroxy, carboxy, nitro, 
cyano, amino, Ci^ alkylamino, di(Ci-6 alkyl)amino, Ci_6 alkoxycarbonyl, 
Ci^ alkanoyl, alkanoylamino, carbamoyl, Cj^ alkylcarbamoyl, Ci-e 
alkyl optionally substituted by cyano, Ci^ alkoxycarbonyl, or mono-, di-, 
10 or tri-halogen, Ci^ alkoxy optionally substituted by mono-, di-, or tri- 

halogen and Ci.6 alkylthio optionally substituted by mono-, di-, or tri- 
halogen; 

or 

heteroaryl optionally substituted with one or more substituents selected from the 
15 group consisting of halogen, hydroxy, carboxy, nitro, cyano, amino, phenyl, 

benzyl, Ci^ alkylamino, di(Ci.6 alkyl)amino, Cx^ alkoxycarbonyl, Ci^ alkanoyl, 
Ci^ alkanoylamino, carbamoyl, Ci^ alkylcarbamoyl, Ci-g alkyl optionally substi- 
tuted by cyano, alkoxycarbonyl, or mono-, di-, or tri-halogen, Ci^ alkoxy 
optionally substituted by mono-, di-, or tri- halogm and C^^ alkylthio optionally 
20 substituted by mono-, di-, or tri- halogen. 

In another embodiment, the hydroxy-tetrahydro-naphthalenylurea derivatives of formula (I) can be 
those wherein; 

n represents an integer of 0 or 1 ; and 

R* represents Cs^ecycloalkyl optionally fused by benzene, pyridine, or pyrimidine, 
25 wherein 

said benzene, pyridine, and pyrimidine are optionally substituted by halogen, nitro, 
or alkyl optioxially substituted by mono-, di-, or tri-halogen. 

In another embodiment, the hydroxy-tetrahydro-naphtiialenylurea derivatives of formula (1) can be 
those wherein; 
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n represents an integer of 0 or 1; and 

represents phenyl substituted by thienyl, furyl, pyrrolyl, thiazolyl, oxazolyl, 
isoxazolyl, imidazolyl, pyridyl, pyrimidyl, triazolthiadiazolyl, thienyloxy, 
furyloxy, pyrrolyl, thiazolyloxy, oxazolyloxy, isoxazolyloxy, imidazolyloxy, 
pyridyloxy or pyrimidyloxy, 

wherein 

said thienyl, furyl, pyrrolyl, thiazolyl, oxazolyl, isoxazolyl, imidazolyl, pyridyl, 
pyrimidyl, triazolthiadiazolyl, thienyloxy, furyloxy, pyrrolyl, thiazolyloxy, 
oxazolyloxy, isoxazolyloxy, imidazolyloxy, pyridyloxy and pyrimidyloxy are 
optionally substituted with one or more substituents selected from the group 
consisting of halogen, nitro, Ci-6 allgrl optionally substituted by mono-, di-, or tri- 
halogen, Ci^ alkoxy optionally substituted by mono-, di-, or tri- halogen, and Q-e 
alkyltbio optionally substituted by mono-, di-, or tri- halogen. 

In another embodiment, the hydroxy-tetrahydro-naphthalenyliirea derivatives of formula (1) can be 
those wherein; 

n represents an integer of 0 or 1 ; and 

R* represents phenyl fused with thiophene, furan, pyrrole, thiazole, oxazole, 
isoxazole, imidazole, pyridine, pyrinaidine, 1,3-dioxalane, tetrahydrofuran. 
pyrrolidine, piperidine, or morpholine. 

wherein 

said thiophene, furan, pyrrole, thiazole, oxazole, isoxazole, imidazole, pyridine and 
pyrimidine are optionally substituted with one or more substituents selected from 
the group consisting of halogen, nitro. Cue alkyl optionally substituted by mono-, 
di-, or tri-halogen, Ci^ alkoxy optionally substituted by mono-, di-, or tri- halogen, 
and Ci^ allq^lthio optionally substituted by mono-, di-, or tri- halogen. 

Preferably, the hydroxy-tetrahydro-naphthalenylurea derivatives of formula (1) can be those 
wherein; 

n represents an integer of 0 or 1 ; and 



R^ represents phenyl fused with 1,3-dioxalane or tetrahydrofuran. 
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In anoliier embodiment, the hydroxy-tetrahydro-iiaplithalenylurea derivatives of formula (I) can be 
those wherein; 

n represents an integer of 0 or 1 ; 

represents thienyl, furyl, pyrrolyl, fhiazolyl, oxazolyl, isoxazolyl, imidazolyl, 
pyridyl orpyrimidyl, 

wherein 

said thienyl, ftnyl, pyrrolyl, thiazolyl, oxazolyl, isoxazolyl, imidazolyl, pyridyl and 
pyrimidyl are optionally substituted with one or more substituents selected from 
the group consisting of halogen, nitro, Ci^ alkyl optionally substituted by mono-, 
di-, or tri-halogen, Ci^ alkoxy optionally substituted by mono-, di-, or tri- halogen, 
and Ci^ alkylthio optionally substituted by mono-, di-, or tri- halogen. 

Preferably, the hydroxy-tetrahydro-naphthalene derivative of formula (T) are those wherein; 

n represents an integer of 0 or 1 ; and 

represents pyridyl or isoxazolyl, 

wherein 

said pyridyl and oxazolyl are optionally substituted with one or more substituents 
selected from the group consisting of halogen, nitro, Ci.6 alkyl optionally 
substituted by mono-, di-, or tri-halogen, Cue alkoxy optionally substituted by 
mono-, di-, or tri- halogen, and Ci^ alkylthio optionally substituted by mono-, di-, 
or tri- halogen. 

More prefCTably, said hydroxy-tetrahydro-naphthalene derivative of the formula 00 is selected 
from the group consisting of: 

N-(5-tert-butylisoxazol-3-yl)-N-(7-hydroxy-5,6,7,8-tetrahydronaphthalen-l-yl)urea; 

N-(2,3-dihydro-lH-inden-l-yl)-NK7-hydroxy-5,6,7,8-tetrahydronaphthaIen-l-yl)urea; 

N-(7-hydroxy-5,6,7,8-tetrahydronaphthalen-l-yl)-N'-[4-(pyridin-4-yloxy)phenyl]urea; 



N-(7-hydroxy-5,6,7,8-tetrahydronaphthalen-l-yl)-N'-(l,2,3,4-tetrahydronaphthalen-l- 
yl)urea; 
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N<7-hydroxy-5,6J,8-tetrahydronaphthalen-l-yl)-N'-[4<l,2,3-^ 

N<l,3-ben2»dioxol-5-ylmefhyl)-NK7-hydroxy-5,6,7,84etr^ 

N-(7-hydroxy-5,6J,8-tetrahydronaphthalen-l-yl)-N'<3-p3^ and 

N-(7-hydroxy-5,6J,8-tetrahydronaphthden-l-yl)-N'-{[6-(tri 
yl]methyl}xirea. 

CHAPTER m (SUMMARY OF THE INVENTION) 

This invention is to provide a hydroxy-tetrahydro-naphthalene derivatives of the fonnula (I), their 
tautomeric and stereoisomeric form, and salts thereof: 




wherein 

represents aryl or heteroaryl, 
wherein 

said aryl and heteroaiyl are optionally substituted with one or more substituents 
selected from the group consisting of halogen, nitro, hydroxy, carboxy, amino, Ci.6 
alkylamino, di(Ci.6alkyl)amino, C3-8 cycloalkylamino, C1.6 alkoxycarbonyl, phenyl 
(which phenyl is optionally substituted by halogen, trifluoromethyl, 
trifluoromethoxy, nitro, hydroxy, carboxy, amino, Ci_6 alkylamino, di(Ci^ 
alkyl)amino, Ca^ cycloalkylamino, or Ci^ alkoxycarbonyl), benzyl (in which 
phenyl moiety is optionally substituted by halogen, nitro, hydroxy, carboxy, 
amino, Ci^ alkylamino, di(Ci^ alkyl), amino, Ca^ cycloalkylamino, or C1.6 
alkoxycarbonyl), heterocycle, sulfonamide, C^e alkanoyl, C1.6 alkanoylamino, 
carbamoyl, Ci^ alkylcarbamoyl, cyano, Ci^ alkyl (which alkyl is optionally 
substituted by cyano, nitro, hydroxy, carboxy, amino, Ci^ alkoxycarbonyl or 
mono-, di-, or tri-halogen), Ci^ alkoxy (which alkoxy is optionally substituted by 
mono-, di-, or tri- halogen), phenoxy (in which phenyl moiety is optionally 
substituted by halogen, nitro, hydroxy, carboxy, amino, Ci^ alkylamino, di(Ci^ 
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alkyl)amino, Cj^ cycloalkylamino, or Cj^ alkoxycarbonyl or Ci^ alkyl), Cil^ 
alkylthio (which alkylthio is optionally substituted by mono-, di-, or tri- halogen), 
C3.8 cycloalkyl, and heterocycle; 

Ci^ alkyl optionally substituted by R", OR", SR"orNCR")(R"), 
wherein 

R^ * represents aryl or heteroaiyl, 
wherein 

said aryl and heteroaiyl are optionally substituted with one or more 
substituents selected from the group consisting of halogen, nitro, hydroxy, 
carboxy, amino, Ci^alkylamino, di(Ci.6 alkyl)amino, C3.8 cycloalkylamino, 
Ci^ alkoxycarbonyl, phenyl (which phenyl is optionally substituted by 
halogen, nitro, hydroxy, carboxy, amino, Ci-6 alkylamino, di(Ci.6 
alkyl)amino, cycloalkylamino, or Ci^ alkoxycarbonyl), benzyl (in 
which phenyl moiety is optionally substituted by halogen, nitro, hydroxy, 
carboxy, amino, Ci^ alkylamino, di(Ci-6 alkyl), amino, Ca^ cycloalkyl- 
amino, or Ci^ alkoxycarbonyl), heterocycle, sulfonamide, Ci^ alkanoyl, 
Ci-6 alkanoylamino, carbamoyl, Ci^ all^lcarbamoyl, cyano, Ci-6 alkyl 
(which alkyl is optionally substituted by cyano, nitro, hydroxy, carboxy, 
amino, C1.6 alkoxycarbonyl or mono-, di-, or tri-halogen), Ci^ alkoxy 
(which alkoxy is optionally substituted by mono-, di-, or tri- halogen), 
phenoxy (in which phenyl moiety is optionally substituted by halogen, 
nitro, hydroxy, carboxy, amino, Ci^ alkylamino, di(Ci-6 alkyl)amino, C3-8 
cycloalkylamino, or Ci^ alkoxycarbonyl or Ci^ alkyl), Ci^ alkylthio 
(which allQ^lthio is optionally substituted by mono-, di-, or tri- halogen), 
C3.8 cycloalkyl, and heterocycle; 

R*^ represents aryl, heteroaryl, or C1.6 alkyl optionally substituted by aryl or 
heteroaiyl, 

wherein 

said aryl and heteroaryl are optionally substituted with one or more 
substituents selected from the group consisting of halogen, nitro, hydroxy, 
carboxy, amino, Ci^ alkylamino, di(Ci^ alkyl)amino, C3-8 cycloalkylamino, 
Ci^ alkoxycarbonyl, phenyl (which phenyl is optionally substituted by 
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halogen, nitro, hydroxy, carboxy, amino, Ci^ alkylamino, di(Ci^ alkyl)- 
amino, cycloalkylamino, or Ci.6 alkoxycarbonyl), benzyl (in which 
phenyl moiety is optionally substituted by halogen, nitro, hydroxy, 
carboxy, amino, Ci^ alkylamino, di(Ci^ alkyl), amino, C3.8 cycloalkyl- 
amino, or Ci^ alkoxycarbonyl), heterocycle, sulfonamide, Ci-6 alkanoyl, 
Ci-6 alkanoylamino, carbamoyl, Ci^ alkylcarbamoyl, cyano, Ci^ alkyl 
(which alltyl is optionally substituted by cyano, nitro, hydroxy, carboxy, 
amino, Ci^ alkoxycarbonyl or mono-, di-, or tri-halogen), C^e alkoxy 
(which alkoxy is optionally substituted by mono-, di-, or tri- halogen), 
phenoxy (in which phenyl moiety is optionally substituted by halogen, 
nitro, hydroxy, carboxy, amino, Cj^ alkylamino, di(Ci.6 alkyl)amino, C3-8 
cycloalkylamino, or Ci^ alkoxycarbonyl or Ci^s alkyl), Ci^ alkylthio 
(which alkylthio is optionally substituted by mono-, di-, or tri- halogen), 
C3-8 cycloalkyl, and heterocycle; and 

represents hydrogen, or Ci_6 alkyl; 

or 

Ca^cycloalkyl optionally fused by aiyl, 
wherein 

said aryl is optionally substituted with one or more substituents selected Scorn the group 
consisting of halogen, nitro, hydroxy, carboxy, amino, Ci^ alkylamino, di(Ci^ alkyl)amino, 
C3-8 cycloalkylamino, C1.6 alkoxycarbonyl, phenyl (which phenyl is optionally substituted 
by halogen, nitro, hydroxy, carboxy, amino, Ci^ alkylamino, di(Ci^ alkyl)amino, 
cycloalkylamino, or Ci-6 alkoxycarbonyl), benayl (in which phenyl moiety is optionally 
substituted by halogen, nitro, hydroxy, carboxy, amino, Ci^ alkylamino, di(Ci^ alkyl), 
anMno, Ca^ cycloallg^lamino, or Ci-6 alkoxycarbonyl), heterocycle, sulfonamide, Ci^ 
alkanoyl, Ci^ alkanoylamino, carbamoyl, Ci^ alkylcarbamoyl, cyano, Ci-6 alkyl (which 
allQ^l is optionally substituted by cyano, nitro, hydroxy, carboxy, amino, Ci-e 
alkoxycarbonyl or mono-, di-, or tri-halogen), C1.6 alkoxy (which alkoxy is optionally 
substituted by mono-, di-, or tri- halogen), phenoxy (in which phenyl moiety is optionally 
substituted by halogen, nitro, hydroxy, carboxy, amino. Cue alkylamino, di(Ci.6 
alkyl)amino, C3.8 cycloalkylamino, or Cue alkoxycarbonyl or Ci^ alkyl), Ci^ alkylthio 
(which alkylthio is optionally substituted by mono-, di-, or tri- halogen), C3-8 cycloalkyl, 
and heterocycle. 
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Iq another embodiment, the hydroxy-tetrahydro-naphthalenylxirea derivatives of formula (I) can be 
those wherein; 

represents phenyl, naphthyl, pyridyl, pyrimidyl, indolyl, benzofiiranyl, benzo- 
thiophenyl, quinolinyl or isoquinolinyl, 

5 wherein 

said phenyl, naphthyl, pyridyl, pyrimidyl, indolyl, benzofuranyl, benzothiophenyl, 
quinolinyl and isoquinolinyl are optionally substituted with one or more 
substituents selected from the group consisting of halogen, nitro, hydroxy, 
carboxy, amino, Ci-6 alkylamino, di(Ci^ alkyl)amino, Cz^ cycloalkylamino, Ci-6 
alkoxycarbonyl, phenyl (which phenyl is optionally substituted by halogen, nitro, 
hydroxy, carboxy, amino, Ci-e alkylamino, di(Ci^ alkyl)amino, Ca^ cycloalkyl- 
amino, or Ci-6 alkoxycarbonyl), benzyl (in which phenyl moiety is optionally 
substituted by halogen, nitro, hydroxy, carboxy, amino. Cue alkylamino, di(Ci.6 
alkyl), amino, C3.8 cycloalkylamino, or Ci-6 alkoxycarbonyl), heterocycle, sulfon- 
amide, Ci^ alkanoyl, Ci^ alkanoylamino, carbamoyl, Ci^ alkylcarbamoyl, cyano, 
C|-6 alkyl (which alkyl is optionally substituted by cyano, nitro, hydroxy, carboxy, 
amino, Ci^ alkoxycarbonyl or mono-, di-, or tri-halogen), Ci-6 alkoxy (which 
alkoxy is optionally substituted by mono-, di-, or tri- halogen), phenoxy (in which 
phenyl moiety is optionally substituted by halogen, nitro, hydroxy, carboxy, 
amino, C1.6 alkylamino, di(Ci-6 all^l)amino, C3.8 cycloalkylamino, or Cj^ 
alkoxycarbonyl or Cj^ alkyl), C,.6 alkylthio (which alkylthio is optionally 
substituted by mono-, di-, or tri- halogen), C3-8 cycloalkyl, and heterocycle. 

In another embodiment, the hydroxy-tetrahydro-naphthalenylurea derivatives of formula (I) can be 
those wherein; 

25 represents phenyl, pyridyl, or pyrimidyl, 

wherein 

said phenyl, pyridyl, and pyrimidyl are optionally substituted by one or more of 
substituents selected from the group consisting of halogen, nitro, Ci^ alkyl (which 
alkyl is optionally substituted by cyano, nitro, or mono-, di-, or tri-halogen), and 
30 Ci^ alkoxy optionally substituted by mono-, di-, or tri- halogen. 
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In another embodiment, the hydroxy-tetrahydro-naphthalenylurea derivatives of formula CD can be 
those wherein; 
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represents C^falkyl optionally substituted by R", 0R}\ SR'^ or N(R^^)(R^^), 
wherein 

* rqpresents phenyl, naphthyl, pyridyl or pyrimidyl, 
wherein 

said phenyl, naphthyl, pyridyl and pyrimidyl are optionally substituted 
with one or more substituents selected from the group consisting of 
halogen, nitro, hydroxy, carboxy, amino, Ci^ alkylamino, di(Ci^ alkyl)- 
amino, Ca-g cycloalkylamino, Ci^ alkoxycarbonyl, benzyl (in which phenyl 
moiety is optionally substituted by halogen, nitro, hydroxy, carboxy, 
amino, Ci^ alkylamino, di(Ci.6 alkyl), amino, C3-8 cycloalkylamino, or Ci^ 
alkoxycarbonyl), heterocycle, sulfonamide, Ci^ alkanoyl, Cue alkanoyl- 
amino, carbamoyl, Ci-6 alkylcarbamoyl, cyano, C1.6 alkyl (which alkyl is 
optionally substituted by cyano, nitro, hydroxy, carboxy, amino, Ci^ 
alkoxycarbonyl or mono-, di-, or tri-halogen), C1.6 alkoxy (which aUcoxy is 
optionally substituted by mono-, di-, or tri- halogen), phenoxy (in which 
phenyl moiety is optionally substituted by halogen, nitro, hydroxy, 
carboxy, amino, C1.6 alkylamino, di(Ci.6 alkyl)amino, C^^ cycloalkylamino, 
or Ci-6 alkoxycarbonyl or Ci-s alkyl), Cj^ alkylthio (which alkylthio is 
optionally substituted by mono-, di-, or tri- halogen), C3.8 cycloalkyl, and 
heterocycle; 

R^^ represents pheny, naphthyl, pyridyl, pyrinaidyl, or Ci-6 alkyl optionally 
substituted by phenyl, naphthyl, pyridyl or pyrimidyl, 

wherein 

said phenyl, naphthyl, pyridyl and pyrimidyl are optionally substituted 
with one or more substituents selected from the group consisting of 
halogen, nitro, hydroxy, carboxy, amino, Ci^ alkylamino, di(Ci.6 alfcyl)- 
amino, C^j^ cycloalkylamino, Ci-6 alkoxycarbonyl, phenyl (which phenyl is 
optionally substituted by halogen, nitro, hydroxy, carboxy, amino, Ci^ 
alkylamino, di(Ci^ alkyl)amino, C3.8 cycloalkylamino, or Ci^ alkoxy- 
carbonyl), benzyl (in which phenyl moiety is optionally substituted by 
halogen, nitro, hydroxy, carboxy, amino, Ci^ alkylamino, di(Ci.6 alkyl), 
amino, C3.8 cycloallg^lamino, or Cj^ alkoxycarbonyl), heterocycle, sulfon- 
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amide, Ci^ alkanoyl, Ci_6 alkanoylamino, carbamoyl, Ci^ alkylcarbamoyl, 
cyano, Ci^ alkyl (which alkyl is optionally substituted by cyano, nitro, 
hydroxy, carboxy, amino, Ci.6 alkoxycarbonyl or mono-, di-, or tri- 
halogen), Cj^ alkoxy (which alkoxy is optionally substituted by mono-, di-, 
or tri- halogen), phenoxy (in which phenyl moiety is optionally substituted 
by halogen, nitro, hydroxy, carboxy, amino, Ci^ alkylamino, di(Ci^ 
aIkyl)amino, C3-8 cycloalkylamino, or C1.6 alkoxycarbonyl or Ci^ alkyl), 
Ci-6 alkylthio (which alkylthio is optionally substituted by mono-, di-, or 
tri- halogen), Ca^ cycloalkyl, and heterocycle; and 

represents hydrogen, or Ci.^ alkyl. 

Preferably, the hydroxy-tetrahydro-naphthalenylurea derivatives of formula (I) can be those 
wherein; 

represents C1.2 alkyl optionally substituted by phenyl (which phenyl is optionally 
substituted with one or more substituents selected from the group consisting of 
halogen, nitro, Ci-6 Blkyl optionally substituted by cyano, Ci^ alkoxycarbonyl or 
mono-, di-, or tri-halogen, and Cj^ alkoxy optionally substituted by mono-, di-, or 
tri- halogen), orN(R")(R"), 

R^^ represents phenyl or Ci,2 alkyl optionally substituted by phenyl, 
wherein 

said phenyl is optionally substituted with one or more substituents selected 
from the group consisting of halogen, nitro, Cue alkyl optionally substi- 
tuted by mono-, di-, or tri-halogen, and Ci^ alkoxy optionally substituted 
by mono-, di-, or tri- halogen; and 

R*^ represents hydrogen, or Ci^ alkyl. 

In another embodiment, the hydroxy-tetrahydro-naphthalene derivative of formula (1) are those 
wherein; 

R^ represents Ca^cycloalkyl optionally frised by phenyl, 
wherein 



said phenyl is optionally substituted witii one or more substituents selected from 
•the group consisting of halogen, nitro, C1.6 alkyl optionally substituted by mono-. 
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di-, or tri-halogen, and Ci^ alkoxy optionally substituted by mono-, di-, or tri- 
halogen. 

More preferably, said hydroxy-tetrahydro-naphthalene daivative of the formula (I) is selected 
from the group consisting of: 

N-<7-hydroxy-5,6,7,8-tetrahydronaphthalen-l-yl)-2-methoxybenzamide; 

N-<7-hydroxy-5,6,7,84etrahydronaphthalen-l-yl)-4-(trifluoromethyl)benzamide; 

5-cWoro-N-(7-hydroxy-5,6,7,8-tetrahydronaphthden-l-yl)-lH-indole-2Kjarboxam 

2-(3-bromophenyl)--N-(7-hydroxy-5,6,7,8-tetrahydronaphthalen-l -yl)acetamide; and 

N2-[4-chloro-3-(trifluoromethyl)phenyl]rNl-(7-hydroxy-5,6,7,8-tetrahydronaphtM 
yl)glycinantude. 

CHAPTER IV rSUMMARY OF THE INVENTIONS 

This invention is to provide an urea derivatives of the formula (T), their tautomeric and 
stereoisomeric form, and salts thereof: 




wherein 

m represents 0, 1, 2, or 3; 
p represents 0 or 1; 

-X- represents a bond, -O- or -N(R^)- (wherein is hydrogen or Ci^ alkyl); 

with the proviso that when m is 0, -X- represents a bond. 
Qi, Q2 and Q3 independentiy represent N or CH, 

with the proviso that at least one of Qi, Q2 and Q3 is N; 
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R represents aiyl or heteroaiyl, 

wherein said aryl and heteroaryl are optionally substituted witii one or more 
substituents independently selected from the group consisting of halogen, nitro, 
hydroxy, carboxy, amino, Ci^ alkylamino, di(Ci^ alkyl)amino, C3-8 cycloalkyl- 
amino, Ci^ alkoxycarbonyl, phenyl (which phenyl is optionally substituted by 
. halogen, nitro, hydroxy, carboxy, amino, Ci^ alkylamino, .di(Ci^ alkyl)amino, Cy^ 
cycloalkylamino, or alkoxycarbonyl), benzyl (in which phraiyl moiety is 
optionally substituted by halogen, nitro, hydroxy, carboxy, amino, C1.6 alkylamino, 
di(Ci.6 alkyl)amino, C3-S cycloalkylamino, or Ci^ alkoxycarbonyl), sulfonamide, 
Ci^ alkanoyl, Ci^ alkanoylamino, carbamoyl, Ci^ allq^lcarbamoyl, cyano, Ci-6 
alkyl (which alkyl is optionally substituted by cyano, nitro, hydroxy, carboxy, 
amino, C|^ alkoxycarbonyl or mono-, di-, or tri-halogen), Ci-6 alkoxy (which 
alkoxy is optionally substituted by mono-, di-, or tri- halogen), phenoxy (in which 
phenyl moiety is optionally substituted by halogen, nitro, hydroxy, carboxy, 
amino, Ci^ alkylamino, di(Ci.6 alkyl)amino, C3.8 cycloalkylamino, or Ci^ 
alkoxycarbonyl or Ci^ alkyl), Ci^ alkylthio (which alkylthio is optionally 
substituted by mono-, di-, or tri- halogen), C3.8 cycloalkyl, and heterocycle. 

In another embodiment, the urea derivatives of formula (T) can be those wherein; 

m represents 0, 1, 2, or 3 ; 

p represents 0 or 1; 

-X- represents a bond, -O- or -N(R^)- (wherein is hydrogen or C1.6 alkyl); 

with the proviso that when m is 0, -X- represents a bond. 
Qi, Q2 and Q3 independently represent N or CH, 

with the proviso that at least one of Qi, Q2 and Q3 is N; 
R represents phenyl, naphthyl, pyridyl, or pyrimidyl, 

wherein 

said phenyl, naphthyl, pyridyl and pyrimidyl are optionally substituted with one or 
more substituents independently selected from the group consisting of halogen, 
nitro, hydroxy, carboxy, amino, Ci^ alkylamino, di(Ci-6 alkyl)amino, C3-8 cyclo- 
alkylamino, Ci^ alkoxycarbonyl, phenyl (which phenyl is optionally substituted by 
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halogen, nitro, hydroxy, carboxy, amino, Ci^ alkylamino, di(Ci^ alkyl)ammo, C3-8 
cycloalkylamino, or Ci^ alkoxycarbonyl), benzyl (in which phenyl nioiety is 
optionally substituted by halogen, nitro, hydroxy, carboxy, amino, C|.6 alkylamino, 
di(Ci,6 alkyl)amino, Cs^ cycloalkylamino, or C1.6 alkoxycarbonyl), sulfonamide, 
Ci-e alkanoyl, C^e alkanoylamino, carbamoyl, Ci^ alkylcarbamoyl, cyano, Ci^ 
alkyl (which 2ikyl is optionally substituted by cyano, nitro, hydroxy, carboxy, 
amino, Ci^ alkoxycarbonyl or mono-, di-, or tri-halogen), Ci^ alkoxy (which 
alkoxy is optionally substituted by mono-, di-, or tri- halogen), phenoxy (in which 
phenyl moiety is optionally substituted by halogen, nitro, hydroxy, carboxy, 
amino, C1.6 alkylamino, di(Ci.6 alkyl)amino, cycloalkylamino, or Ci^ 

alkoxycarbonyl or Ci-6 alkyl), Ci^ alkylthio (which alkylthio is optionally 
substituted by mono-, di-, or tri- halogen), Cs^ cycloalkyl, and heterocycle. 

in another embodiment, the urea derivatives of formula (T) can be those wherein; 

m represents 0, 1, 2, or 3 ; 

p represents 0 or 1; 

-X- represents a bond, -O- or -N(R^)- (wherein is hydrogen or Ci^ alkyl); 

with the proviso that when m is 0, -X- represents a bond. 
Qi represents N; 
Q2 represents CH; 
Q3 represents CH; 

R represents phenyl, naphthyl, pyridyl, or pyrimidyl, 
wherein 

said phenyl, naphthyl, pyridyl and pyrimidyl are optionally substituted with one or 
more substituents independently selected from the group consisting of halogen, 
nitro, hydroxy, carboxy, amino, Ci^ alkylamino, di(Ci^ alkyl)anMno, cyclo- 
alkylamino, Ci^ alkoxycarbonyl, phenyl (which phenyl is optionally substituted by 
halogen, nitro, hydroxy, carboxy, auMno, C1.6 alkylamino, di(Ci-6 alkyl)amino, C3.8 
cycloalkylamino, or C1.6 alkoxycarbonyl), benzyl (in which phenyl moiety is 
optionally substituted by halogen, nitro, hydroxy, carboxy, amino, Ci^ alkylamino, 
di(Ci^ alkyl)amino, cycloalkylanmno, or Ci^ alkoxycarbonyl), sulfonanoide, . 
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Ci^ alkanoyl, Ci^g alkanoylamino, carbamoyl, Ci^ alkylcarbamoyl, cyano, Ci^ 
alkyl (which alkyl is optionally substituted by cyano, nitro, hydroxy, carboxy, 
amino, Ci^ alkoxycarbonyl or mono-, di-, or tri-halogen), Ci^ alkoxy (which 
alkoxy is optionally substituted by mono-, di-, or tri- halogen), phenoxy (in which 
phenyl moiety is optionally substituted by halogen, nitro, hydroxy, carboxy, 
amino, Ci-6 alkylamino, di(Ci^ alkyl)amino, Ca^ cycloalkylamino, or C1-5 alkoxy- 
' carbonyl or Ci_6 all^l), Ci-6 alkylthio (which alkylthio is optionally substituted by 
mono-, di-, or tri- halogen), Ca^ cycloalkyl, and hcterocycle. 

In another embodiment, the urea derivatives of formula (I) can be those wherein; 

m represents 0, 1, 2, or 3; 

p represents 0 or 1; 

-X- represents a bond, -O- or -N(R*)- (wherein is hydrogen or alkyl); 

with the proviso that when m is 0» -X- represents a bond. 
Qi represents CH; 
Q2 represents CH; 
Q3 represents N; 

R represents phenyl, naphthyl, pyridyl, or pyrimidyl, 
wherein 

said phenyl, naphthyl, pyridyl and pyrimidyl are optionally substituted witihi one or 
more substituents independently selected from the group consisting of halogen, 
nitro, hydroxy, carboxy, amino. Cue alkylamino, di(Ci-6 alkyl)amino, Cs^ cyclo- 
alkylamino, Ci^ alkoxycarbonyl, phenyl (which phenyl is optionally substituted by 
halogen, nitro, hydroxy, carboxy, amino, C^g alkylamino, di(Ci.6 alkyl)amino, C3.8 
cycloalkylamino, or Ci^ alkoxycarbonyl), benzyl (in which phenyl moiety is 
optionally substituted by halogen, nitro, hydroxy, carboxy, amino, Ci-6 alkylamino, 
di(Ci-6 alkyl)amino, Ca^g cycloalkylamino, or Ci^ alkoxycarbonyl), sulfonamide, 
C1.6 alkanoyl, C1.6 alkanoylamino, carbamoyl, Ci^ alkylcarbamoyl, cyano, Ci^ 
alkyl (which alkyl is optionally substituted by cyano, nitro, hydroxy, carboxy, 
amino, Ci^ alkoxycarbonyl or mono-, di-, or tri-halogen), Ci^ alkoxy (which 
alkoxy is optionally substituted by mono-, di-, or tri- halogen), phenoxy (in which 
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phenyl moiety is optionally substituted by halogen, nitro, hydroxy, carboxy, 
amino, alkylamino, di(Ci^ allcyl)aniino, C3-8 cycloalkylamino, or C1.6 alkoxy- 
carbonyl or Cj^ alkyl). Cue alkylthio (which alkylthio is optionally substituted by 
mono-, di-, or tri- halogen), C3-8 cycloalkyl, and heterocycle. 

In another embodiment, the urea derivatives of formula (J) can be those wherein; 

m represents 0, 1, 2, or 3 ; 

p represents 0 or 1; 

-X- represents a bond, -O- or -N^*)- (wherein is hydrogen or Ci^ alkyl); 
with tiie proviso that when m is 0, -X- represents a bond. 

Qi represents CH; 

Q2 represents N; 

Q3 represents CH; 

R represents phenyl, naphthyl, pyridyl, or pyrimidyl, 
wherein 

said phenyl, naphthyl, pyridyl and pyritnidyl are optionally substituted with one or 
more substituents independently selected from the group consisting of halogen, 
nitro, hydroxy, carboxy, amino, alkylamino, di(Ci^ alkyl)amino, C3.8 
cycloalkylamino, Ci-6 alkoxycarbonyl, phenyl (which phenyl is optionally 
substituted by halogen, nitro, hydroxy, carboxy, amino, Q-e alkylamino, di(Ci-6 
allcyl)amino, C3.8 cycloalkylamino, or Ci^ alkoxycarbonyl), ben2yl (in which 
phenyl moiety is optionally substituted by halogen, nitro, hydroxy, carboxy, 
amino, Ci^ alkylamino, di(Ci^ alkyl)amino, C3-8 cycloalkylamino, or Ci^ 
alkoxycarbonyl), sulfonamide, Ci^ alkanoyl, Ci^ alkanoylamino, carbamoyl, 
alkylcarbamoyl, cyano, Ci^ alkyl (which alkyl is optionally substituted by cyano, 
nitro, hydroxy, carboxy, amino, Ci^ alkoxycarbonyl or mono-, di-, or tri-halogen), 
Ci^ alkoxy (which alkoxy is optionally substituted by mono-, di-, or tri- halogen), 
phenoxy (in which phenyl moiety is optionally substituted by halogen, nitro, 
hydroxy, carboxy, amino, Ci^ alkylamino, di(Ci^ alkyl)amino, C3.8 
cycloalkylamino, or C,^ alkoxycarbonyl or Ci-e alkyl), C,^ alkylthio (which 
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alkylthio is optionally substituted by mono-, di-, or tri- halogen), C3-8 cycloalkyl, 
and heterocycle. 

In another CTibodiment, the urea derivatives of formula (J) can be those wherein; 
m represents 0, 1, 2, or 3 ; 
p represents 0 or 1; 

-X- represents a bond, -O- or -N(R^)- (wherein is hydrogen or Ci-6 alkyl); 

with the proviso that when m is 0, -X- represents a bond. 
Qi represents N; 
Q2 represents CH; 
• Q3 represents N; 
R represents phenyl, naphthyl, pyridyl, or pyrimidyl, 

wherein 

said phenyl, naphthyl, pyridyl and pyrimidyl are optionally substituted with one or 
more substituents independently selected from the group consisting of halogen, 
nitro, hydroxy, carboxy, amino, Ci^ alkylaufiino, di(Ci.6 alkyl)amino, , C3.8 
cycloall<ylamino, C1.6 alkoxycarbonyl, phenyl (which phenyl is optionally 
substituted by halogen, nitro, hydroxy, carboxy, amino, Ci^ alkylamino, di(Ci-6 
alkyl)amino, C3.8 cycloalkylamino, or C1.6 alkoxycarbonyl), benzyl (in which 
phenyl moiety is optionally substituted by halogen, nitro, hydroxy, carboxy, 
amino, C1.6 alkylamino, di(Ci.6 alkyl)amino, C3-8 cycloalkylamino, or Ci-6 
alkoxycarbonyl), sulfonamide. Cue alkanoyl, Ci_6 alkanoylamino, carbamoyl, Ci^ 
alkylcarbamoyl, cyano, C^e alkyl (which alkyl is optionally substituted by cyano, 
nitro, hydroxy, carboxy, amino. Cue alkoxycarbonyl or mono-, di-, or tri-halogen), 
C1.6 alkoxy (which alkoxy is optionally substituted by mono-, di-, or tri- halogen), 
phenoxy (in which phenyl moiety is optionally substituted by halogen, nitro, 
hydroxy, carboxy, amino, Ci^ alkylamino, di(Ci.6 alkyl)amino, C3-8 cycloalkyl- 
amino, or Cue alkoxycarbonyl or Cue allQ^l), Cub alkylthio (which alkylthio is 
optionally substituted by mono-, di-, or tri- halogen), C3-8 cycloalkyl, and 
heterocycle. 
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Preferably, the urea derivative of formula Q) are fliose wherein; 
m represents 0; 
p represents 0 or 1; 
-X- represents a bond; 
5 Qi, Qz and Q3 independently represent N or CH, 

with the proviso that at least one of Qi, Q2 and Q3 is N; 
R represents phenyl, naphthyl, pyridyl, or pyrinridyl, 
wherein 

said phenyl, naphthyl, pyridyl and pyrimidyl are optionally substituted with one or 
more substituents independently selected from the group consisting of halogen, 
nilro, hydroxy, carboxy, amino, Ci^ allq^lamino, di(Ci^ alkyl)amino, C3-8 
cycloalkylamino, Ci-6 alkoxycarbonyl, phenyl (which phenyl is optionally 
substituted by halogen, nitro, hydroxy, carboxy, amino, Ci^ alkylamino, di(Ci^ 
alkyl)amino, Cs^ cycloalkylamino, or Ci^ alkoxycarbonyl), benzyl (in which 
phenyl moiety is optionally substituted by halogen, nitro, hydroxy, carboxy, 
amino, Ci^ alkylamino, di(Ci^ alkyl)amino, C3-8 cycloalkylamino, or Ci-6 
alkoxycarbonyl), sulfonamide, C1.6 alkanoyl, Cj^ alkanoylamino, carbamoyl, Ci-6 
alkylcarbamoyl, cyano, Ci_6 alkyl (which alkyl is optionally substituted by cyano, 
nitro, hydroxy, carboxy, amino, Ci^ alkoxycarbonyl or mono-, di-, or tri-halogen), 
Ci^ alkoxy (which alkoxy is optionally substituted by mono-, di-, or tri- halogen), 
phenoxy (in which phenyl moiety is optionally substituted by halogen, nitro, 
hydroxy, carboxy, amino, Ci^ alkylamino, di(Ci.6 alkyl)amino, C3.8 cycloalkyl- 
amino, or C1.6 alkoxycarbonyl or Ci^ alkyl), C1.6 alk/lthio (which alkylthio is 
optionally substituted by mono-, di-, or tri- halogen), C3-8 cycloalkyl, and 
heterocycle. 

Preferably, the urea derivative of formula (I) are those wherein; 
m represents 0, 1, 2, or 3 ; 
p represents 0 or 1; 

-X- represents a bond, -O- or -N(R^)- (wherein is hydrogen or Ci^ alkyl); 
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with the proviso that when m is 0, -X- represents a bond. 
Qi, Q2 and Q3 independently rq)resent N or CH, 

with the proviso tiiat at least one of Qi, Q2 and Q3 is N; 

R represents phenyl, naphthyl, pyridyl, or pyrimidyl, 

5 wherein said phenyl, naphthyl, pyridyl, or pyrimidyl is qptionally substituted by 

one or more of substituents selected from the group consisting of chloro, bromo, 
fluoro, nitro, methoxy, trifluoromelhyl, trifluoromethoxy and Ci-<s alkanoylamino. 

More preferably, said urea derivative of the formula (I) is selected from the group consisting of: 

N44-cUoro-3-(trifluoromethyl)phenyl]-N*-<6-hydroxy-5,6,7,8-tetrahydroquinol^ 
10 N-(6-hydroxy-5,6,7,8-tetrahydroquinolin-4-yl)-N-[4-(trifluoromethyl)benzyl]urea; 

N-biphenyl-3-yl-N'-(6-hydroxy-5,6,7,8-tetrahydroquinolin-4-yl)urea; 

N-[4-cUoro-3-(trifluoromethyl)phenyl]-NH7-hydroxy-5,6,7,8-tetrahydroisoquinolin-l-^^ 

N-(7-hydro7Qr-5,6,7,8-tetrahydroisoquinolin- 1 -yl)-N'-[4-(trifluoromethyl)benzyl]urea; 

N-biphenyl-3-yl-N'-(7-hydroxy-5,6,7,8-tetrahydroisoquinolin-l-yl)urea; 
15 N-[4-cWoro-3-(trifluoromethyl)phenyl]-N'-(6-hydroxy-5,6,7,8-tetrahydroisoquinolm 

N-(6-hydroxy-5,6,7,8-tetrahydroisoquinolin-4-yl)-N*-[4-(trifluoromethyl)benzyl]u^^ 

N-biphenyl-3-yl-N'-(6-hydroxy-5,6,7,8-tetrahydroisoquinolin-4-yl)urea; 

N-[4-cUoro-3-(trifluoromethyl)phenyl]-N'-(6-hydroxy-5,6,7,84etrahydroquinaTO 

N-(6-hydroxy-5,6,7,8-tetrahydroquinazolin-4-yl)-N-[4-(trifluoromethyl)benzyl]ure and 
20 N-biphenyl-3-yl-N'-<6-hydioxy-5,6,7,84etrahydroquinazolin-4--yl)urea. 

DEFINITIONS 

The con^)ounds of the present invention, their tautomeric and stereoisomeric form, and salts 
thereof surprisingly show excellent VRl antagonistic activity. They are, therefore suitable 
especially for the prophylaxis and treatment of diseases associated with VRl activity, in particular 
25 for the treatment of>urological diseases or disorders, such as detrusor overactivity (overactive 
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bladder), urinary incontinence, ne^^^ogemc detrusor oeractivity (detrusor hyperflexia), idiopathic 
detrusor overactivity (detrusor instability), benign prostatic hyperplasia, and lower urinary tract 
symptoms. 

The compounds of the present invention are also effective for treating or preventing a disease 
selected from the group consisting of chronic pain, neuropathic pain, postoperative pain, 
rheiunatoid arfliritic pain,, neuralgia, neuropathies, algesia, nerve injury, ischaemia, neuro- 
degeneration and/or stroke, as well as inflaixunatoiy diseases such as asthma and COPD since the 
diseases also relate to VRl activity. 

The compounds of the present invention are also useful for the treatment and prophylaxis of 
neuropathic pain, which is a form of pain often associated with herpes zoster and post-heipetic 
neuralgia, painful diabetic neuropathy, neuropathic low back pain, posttraumatic and postoperative 
neuralgia, neuralgia due to nerve compression and other neuralgias, phantom pain, complex 
regional pain syndromes, infectious or parainfectious neuropathies like those associated with HIV 
infection, pain associated with central nervous system disorders like multiple sclerosis or 
Parkinson disease or spinal cord injury or traumatic brain injuiy, and post-stroke pain. 

Furthermore, the compounds of the present invention are useful for the treatment of musculo- 
skeletal pain, forms of pain often associated with osteoarthritis or rheumatoid arthritis or other 
forms of arthritis, and back pain. 

In addition, the corapoimds of the present invention are useful for the treatment of pain associated 
with cancer, including visceral or neuropathic pain associated with cancer or cancer treatment. 

The compounds of the present invention are furthermore useful for the treatment of visceral pain, 
e.g. pain associated with obstruction of hollow viscus like gallstone colik, pain associated with 
irritable bowel syndrome, pelvic pain, vulvodynia, orchialgia or prostatodynia, pain associated 
with inflammatory lesions of joints, skin, muscles or nerves, and orofascial pain and headache, e.g. 
migraine or tension-type headache. 

Further, the present invention provides a medicament, which includes one of the conipounds, 
described above and optionally pharmaceutically acceptable excipients. 

Alkyl per se and *'alk" and "alkyl" in alkenyl, alkynyl, alkoxy, alkanoyl, alkylamino, alkylamino- 
carbonyl, all^laminosulfonyl, alkylsulfonylamino, alkoxycarbonyl, alkoxycarbonylamino and 
alkanoylamino represent a linear or branched alkyl radical having generally 1 to 6, preferably 1 to 
4 and particularly preferably 1 to 3 carbon atoms, representing illustratively and preferably methyl, 
ethyl, n-propyl, isopropyl, tert-butyl, n-pentyl and n-hexyl. 
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Alkoxy illustratively and preferably represents metfaoxy, ethoxy, n-propoxy, isopropoxy, tert- 
butoxy, n-pentoxy and n-hexoxy. 

Alkylamino illustratively and preferably represents an alkylamino radical having one or two 
(independently selected) alkyl substituents, illustratively and preferably representing mefhylamino, 
5 ethylamino, n-propylamino, isopropylamino, tert-butylamino, n-pentylaniino, n-hexylamino, N,N- 
dimefliylanmno,. N,N-diethylamino, .N-ethyl-N-methylamino, N-methyl-N-n-propylamino, N- 
isopropyl-N-n-propylaniino, N-t-butyl-N-methylamino, N-ethyl-N-n-pentylaniino and N-n-hexyl- 
N-methylamino. 

Aryl per se and in aiylamino and in aiylcarbonyl represents a mono- to tricyclic, aromatic 
10 carbocyclic radical having generally 6 to 14 carbon atoms, illustratively and preferably 
representing phenyl, naphthyl and phenanthrenyl. 

Cycloalkyl per se and in cycloalkylamino and in cycloalkylcarbonyl represents a cycloalfc/l group 
having generally 3 to 8 and preferably 5 to 7 carbon atoms, illustratively and preferably 
representing cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyL 

15 Heteroaryl per se and the heteroaryl portion of the heteroaralkyl, heteroaryloxy, heteroarallq^loxy, 
or heteroarylcarbamoyl represent an aromatic mono- or bicyclic radical having generally 5 to 10 
and preferably 5 or 6 ring atoms and up to 5 and preferably up to 4 hetero atoms selected from the 
group consisting of S, O and N, illustratively and preferably representing thienyl, furyl, pyrrolyl, 
thiazolyl, oxazolyl, imidazolyl, pyridyl, pyrimidyl, pyridazinyl, indolyl, isoindolino, indazolyl, 

20 benzofuranyl, benzothiophenyl, quinolinyl, isoquinolinyl, tetrazolyl, and triazolyl. 

Heterocyclyl per se and in heterocyclylcarbonyl represents a mono- or polycyclic, preferably 
mono- or bicyclic, nonaromatic heterocyclic radical having generally 4 to 10 and preferably 5 to 8 
ring atoms and up to 3 and preferably up to 2 hetero atoms and/or hetero groups selected from the 
group consisting of N, O, S, SO and SO2. The heterocyclyl radicals can be saturated or partially 
25 unsaturated. Preference is given to 5- to 8-membered monocyclic saturated heterocyclyl radicals 
having up to two hetero atoms selected from the group consisting of O, N and S, such as 
illustratively and preferably 1,3-dioxalanyl, tetrahydrofuran-2-yl, pyrrolidin-2-yl, pyrrolidin-3-yl, 
pyrrolinyl, piperidinyl, morpholinyl, perhydroazepinyl. 
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CHAPTER I (EMBODIMENT OF THE INVENTIONS 

The compound of the formula (I) of the present invention can be, but not limited to be, prepared by 
combining various known methods. In some embodiments, one or more of the substituents, such 
as amino group, carboxyl group, and hydroxy! group of the compounds used as starting materials 
or intermediates are advantageously protected by a protecting group known to those skilled in the 
art. Examples of the protecting groups are described in "Protective Groiq5S in Organic Synthesis 
(3rd Edition)" by Greene and Wuts, John Wiley and Sons, New York 1999. 

The compound of the formula (I) of Ifae present invention can be, but not limited to be, prepared by 
the Method [A], [B], [C], P], [E] or [F] below. 



PMethodA] 




(II) (III) 

The compound of the formula (I) (wherein n, Qi, Q2, Q3, Q4 and are the same as defined above) 
can be prepared by the reaction of the compound of the formula (D) (wherein Qi, Q2, Q3 and Q4 
are the same as defined above) and the compound of the formula (ID) (wherein n and are the 
same as defined above). 

The reaction may be carried out in a solvent including, for instance, halogenated hydrocarbons 
such as dichloromethane, chloroform and 1,2-dichloroethane; ethers such as diethyl ether, iso- 
propyl ether, dioxane and tetrahydroflaran (THF) and 1,2-dimethoxyethane; aromatic hydrocarbons 
such as benzene, toluene and xylene; nitriles such as acetonitrile; amides such as N, N- 
dimethylformamide (DMF), N, N-dimetbylacetamide (DMAC) and N-methylpyrrolidone (NMP); 
urea such as l,3-dimethyl-2-intiidazolidinone (DMI); sulfoxides such as dimethylsulfoxide 
(DMSO); and oflxers. Optionally, two or more of the solvents selected jfrom tiie listed above can be 
mixed and used. 



The reaction can be carried out in the presence of organic base such as pyridine or triethylanoune. 
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The reaction temperature can be optionally set depending on the compounds to be reacted. The 
reaction temperature is usually, but not limited to, about room temperature to 100°C. The reaction 
may be conducted for, usually, 30 minutes to 48 hours and preferably 1 to 24 hours. 

The compound (II) and (HI) can be prepared by the use of known techniques or are commercially 
5 available. 



[Methods] 




phosgene, 
dfphosgene, ^ 
triphosgene, 
CD! orCDT 



(IV) 



X. 




The compound of the formula (I) (wherein n, Qi, Q2, Q3, Q4 and R"* are the same as defined above) 
can be prepared by reacting the compotmd of the formula (H) (wherein Qi, Q2, Q3 and Q4 are the 
10 same as defined above) with phosgene, diphosgene, triphosgene, 1,1-carbonyldiimidazole (C3DI), 
or l,r-carbonyldi(l,2,4-triazole)(CaDT), and then adding the compound of the formula (TV) 
(wh^ein n and R'^ are the same as defined above) to the reaction mixture. 

The reaction may be carried out in a solvent including, for instance, halogenated hydrocarbons 
such as dichloromethane, chloroform and 1,2-dichloroethane; ethers such as diethyl ether, iso- 

15 propyl ether, dioxane and tetrahydrofuran (THF) and 1,2-dimethoxyethane; aromatic hydrocarbons 
such as benzene, toluene and xylene; nitriles such as acetonitrile; amides such as N, N- 
dimethylformamide (DMF), N, N-dimethylacetamide (DMAC) and N-methylpyrrolidone (NMP); 
urea such as l,3-dimethyl-2-imidazolidinone (DMI); sulfoxides such as dimethylsulfoxide 
(DMSO); and others. Optionally, two or more of the solvents selected from the listed above can be 

20 mixed and used. 

The reaction temperature can be optionally set depending on the compounds to be reacted. The 
reaction temperature is usually, but not limited to, about 20°C to 50°C. The reaction may be 
conducted for, usually, 30 minutes to 10 hours and preferably 1 to 24 hours. 



25 



The compound (TV) is commercially available or can be prepared by the use of known techniques 
and phosgene, diphosgene, triphosgene, GDI, and CDT are commercially available and . 
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(") (V) (*v) 

The compound of the formula (I) (wherein n, Qi, Q2, Q3, Q4 and are the same as defined above) 
can be prepared by reacting the com|>ound of the formula (H) (wherein Qi, Q2, Q3 and Q4 are the 
5 same as defined above) with the compound of the formula (V) (wherein Li represents halogen 
atom such as chlorine, bromine, or iodine atom) and then adding the compound of the formula (IV) 
(wherein n and R"* are the same as defined above) to the reaction mixture. 

The reaction may be carried out in a solvent including, for instance, halogenated hydrocarbons 
such as dichloromethane, chloroform and 1,2-dichloroethane; ethers such as diethyl ether, iso- 

10 propyl ether, dioxane and tetrahydrofuran (THF) and 1,2-dimethoxyethane; aromatic hydrocarbons 
such as benzene, toluene and xylene; nitriles such as acetonitrile; amides such as N, N- 
dimethylformamide (DMF), N, N-dimethylacetamide (DMAC) and N-methylpyrrolidonc (NMP); 
urea such as l,3-dimethyl-2-iinidazolidinone (DMI); sulfoxides such as dimethylsulfoxide 
(DMSO); and others. Optionally, two or more of the solvents selected firom the listed above can be 

1 5 mixed and used. 

The reaction temperature can be optionally set depending on the coinpounds to be reacted. The 
reaction temperature is usually, but not limited to, about 20^C to 50**C. The reaction may be 
conducted for, usually, 30 minutes to 10 hours and preferably 1 to 24 hours. 

The reaction can be advantageously carried out in the presence of a base including, for instance, 
20 organic amines such as pyridine, triethylamine and N,N-diisopropylethylamine, dimethylaniline, 
diethylaniline, 4-dimethylaminopyridine, and others. 

The compound (V) is commercially available or can be prepared by the use of known techniques. 
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NH 



H2N^^R* 



+ 



phosgene, 
diphosgene, 
triphosgene, 
GDI or CDT 



(IV) 



The compoimd of the formula (T) (wherein n, Qi, Q2, Q3, Q4 and R"* are the same as defined above) 
can be prepared by reacting the compoimd of the formula (IV) (wherein n and are the same as 
defined above) with phosgene, diphosgene, triphosgene, 1,1-carbonyldiimidazole (GDI), or 1,1'- 
carbonyldi(l,2,4-triazole)(CDT) and then adding the compound of the formula (II) (wherein Qi, 
Q2, Q3 and Q4 are the same as defined above) to the reaction mixture. 

The reaction may be carried out in a solvent including, for instance, halogenated hydrocarbons 
such as dichloromethane, chloroform and 1,2-dichloroethane; ethers such as diethyl ether, iso- 
propyl ether, dioxane and tetrahydrofuran (THF) and l,2--dimethoxyethane; aromatic hydrocarbons 
such as benzene, toluene and xylene; nitriles such as acetonitrile; amides such as N, N- 
dimethylformamide (DMF), N, N-<iime1hylacetamide (DMAC) and N-methylpyrrolidone (NMP); 
urea such as l,3-dimethyl-2-imidazolidinone (DMT); sulfoxides such as dimethylsulfoxide 
(DMSO); and others. Optionally, two or more of the solvents selected from the listed above can be 
mixed and used. 

The reaction ten^erature can be optionally set depending on the compounds to be reacted. The 
reaction temperature is usually, but not limited to, about 20**C to 50®C. The reaction may be 
conducted for, usually, 30 minutes to 10 hours and preferably 1 to 24 hours. 



[Method E] 




(IV) 



(V) 



(I) 
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The compound of the formula (J) (wherein n, Qi, Q2, Q3, Q4 and R"* are the same as defined above) 



defined above) with the compound of the formula (V) (wherein Li is the same as defined above) 
and then adding the compound of the formula (IT) (wherein Qi, Qz, Q3 and Q4 are ttie same as 



The reaction may be carried out in a solvent including, for instance, halogenated hydrocarbons 
such as dichloromethane, chloroform and 1,2-dicUoroethane; ethers such as diethyl e&er, iso- 
propyl ether, dioxane and tetrahydrofiiran (THF) and 1,2-dimetfaoxy ethane; aromatic hydrocarbons 
such as benzene, toluene and xylene; nitriles such as acetonitrile; amides such as N, N- 
10 dimethylformamide (DMF), N, N-dimethylacetamide (DMAC) and N-methylpyrrolidone (NMP); 
urea such as l,3-dimethyl-2-inaidazolidinone (DMO; sulfoxides such as dimethylsulfoxide 
(DMSO); and others. Optionally, two or more of tiie solvents selected fix>m the listed above can be 
mixed and used. 

The reaction temperature can be optionally set depending on the compounds to be reacted. The 
15 reaction temperature is usually, but not limited to, about 20*^0 to 50°C. The reaction may be 
conducted for, usually, 30 minutes to 10 hours and preferably 1 to 24 hours. 

The reaction can be advantageously carried out in the presence of a base including, for instance, 
organic amines such as pyridine, triethylamine and N,N-diisopropylethylamine, dimethylaniline, 
diethylaniline, 4-dimethylaminopyridine, and others. 

20 [Method F] 



can be prepared by reacting the compound of the formula (IV) (wherein n and R"* are the same as 



5 defined above) to the reaction mixture. Qi, Q2, Q3 and Q4 and R"*. 




(VI) 



Step F-2 



p 



Q 




(l-b) 



(l-c) 
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The compoTind of the formula (I-a), (I-b) and (I-c) (wherein n and R"* are the same as defined 
above) can be prepared by the following procedures. 

In tiie Step F-1, the compound of tiie formula (I-a) (wherein n and R"* are the same as defined 
above) can be prepared in the similar manner as described in Method [A], [B], [C], [D] or [E] for 
S the preparation of the compound of the formula (I) by using a compound of the formula (VI) 
instead of the compotmd of the formula (ET). 

In the Step F-2, the compound of the formula (I-b) (wherein n and R"* are the same as defined 
above) can be prepared by reacting the compound of the formula (I-a) (wherein n and R"* are the 
same as defined above) with an acid such as hydrochloric acid. 

10 The reaction may be carried out in a solvent including, for instance, halogenated hydrocarbons 
such as dichloromethane, chloroform and 1,2-dichloroethane; ethers such as diethyl ether, 
isopropyl ether, dioxane and tetrahydrofuran (THF) and 1,2-dimethoxyethane; alcohols such as 
methanol, ethanol; water and others. Optionally, two or more of the solvents selected from the 
listed above can be mixed and used. 

15 The reaction temperature can be optionally set depending on the compounds to be reacted. The 
reaction temperature is usually, but not limited to, about 20°C to 100°C. The reaction may be 
conducted for, usually, 30 minutes to 10 hours and preferably 1 to 24 hours. 

In the Step F-3, the compound of the formula (I-c) (wherein n and R'^ are the same as defined 
above) can be prepared by reacting the compound of the formula (I-b) (wherein n and R^ are the 
20 same as defined above) with reducing agent such as sodium borohydride or lithiimi aluminum 
hydride. 

The reaction may be carried out in a solvent including, for instance, ethers such as diethyl ether, 
isopropyl ether, dioxane and tetrahydrofuran (THF) and 1,2-dimethoxyethane; alcohols such as 
methanol, ethanol, isopropanol, and others. Optionally, two or more of the solvents selected from 
25 the listed above can be mixed and used. 

The reaction temperature can be optionally set depending on the compounds to be reacted. The 
reaction temperature is usually, but not limited to, about 20^C to SO^C. The reaction may be 
conducted for, usually, 30 minutes to 10 hours and preferably 1 to 24 hours. 



30 



The compoimd of the formula (VT) is commercially available or can be prepared by the use of 
known techniques. 
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CHAPTER n fEMB ODIMENT OF THE INVENTIQlSn 

The compound of ttie formxila 0) of flie present invention can be, but not limited to be, prepared by 
combining various known methods. In some embodiments, one or more of the substituents, such 
as amino group, carboxyl group, and hydroxy! group of the compounds used as starting materials 
5 or intermediates are advantageously protected by a protecting group known to those skilled in the 
art. Examples of the protecting groups are described in "Protective Groups in Organic Synthesis 
(3rd Edition)" by Greene and Wuts, John Wiley and Sons, New York 1 999. 

The compound of the formula (I) of the present invention can be, but not limited to be, prepared by 
the Method [A] below. 

10 The compound of the formula (I) of the present invration can be, but not limited to be, prepared by 
the Metiiod [A], [B], [C], P], [E], [F], [G] or [H] below. 

[Method A] 




The compound of the formula Q) (wherein n and are the same as defined above) can be 
15 prepared by reacting the compound of the formula (H) and the con^oimd of the formida (III) 
(wherein Li represents halogen atom such as chlorine, bromine, or iodine atom) and then adding 
the compound of the foimula (IV) (wherein n, R' are the same as defined above) to the reaction 
mixture. 

The reaction may be carried out in a solvent including, for instance, halogenated hydrocarbons 
20 such as dichloromethane, chloroform and 1,2-dichloroethane; ethers such as diethyl ether, 
isopropyl ether, dioxane and tetrahydroiliran (THF) and 1,2-dimethoxyethane; aromatic hydro- 
carbons such as benzene, toluene and xylene; nitriles such as acetonitrile; amides such as N, N- 
dimethylformamide (DMF), N, N-dimethylacetamide (DMAC) and N-methylpyrrolidone (NMP); 
urea such as l,3-dimefhyl-2-iniidazolidinone (DMI); sulfoxides such as dimethylsulfoxide 
25 (DMSO); and others. Optionally, two or more of the solvents selected from the listed above can be 
mixed and used. 



wo 2005/040100 



PCT/£P2004/0 1 1 008 



38 



The reaction temperature can be optionally set depending on the compounds to be reacted. The 
reaction temperature is usually, but not limited to, about 20^C to 50°C. The reaction may be 
conducted for, usually, 30 minutes to 10 hours and preferably 1 to 24 hours. 

The reaction can be advantageously carried out in Hie presence of a base including, for instance, 
5 organic amines such as pyridine, triethylamine and NJ>T-diisopropylethylaniine, dimethylaniline, 
diethylaniline, 4-dimethylanainopyridine, and others. 

The compound (ID) and (IV) are commercially available or can be prepared by the use of known 



The compound of the formula (I) (wherein n and R are the same as defined above) can be 
prepared by the reaction of the compound of the formula (IT) and the conapound of the formula (V) 
(wherein n and are the same as defined above). 

The reaction may be carried out in a solvent including, for instance, halogenated hydrocarbons 
15 such as dichloromethane, chloroform and 1,2-dichloroethane; ethers such as diethyl ether, iso- 
propyl ether, dioxane and tetrahydrofiiran (THF) and 1,2-dtmethoxyethane; aromatic hydrocarbons 
such as benzene, toluene and xylene; nitriles such as acetonitrile; amides such as N, N- 
dimethylformamide (DMF), N, N-dimethylacetamide (DMAC) and N-methylpyrrolidone (NMP); 
urea such as l,3-dimethyl-2-iniidazolidinone (DMQ; sulfoxides such as dimethylsulfoxide 
20 (DMSO); and othCTS. Optionally, two or more of the solvents selected from the lifted above can be 
mixed and used. 

The reaction can be carried out in the presence of organic base such as pyridine or triethylamine. 

The reaction temperature can be optionally set depending on the con:^ounds to be reacted. The 
reaction temperature is usually, but not limited to, about room temperature to lOO^C. The reaction 
25 may be conducted for, usually, 30 minutes to 48 hours and preferably 1 to 24 hours. 



techniques. 



[Method B] 



10 




The compoimd (V) can be prepared by the use of known techniques or are commercially available. 
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O 





diphosgene, ^ ^ i jn 
triphosgene, 

GDI or GOT ^ ^ 



The con^>ound of the formula (J) (wherein n and are titie same as defined above) can be 
prepared by reacting the conipound of the formula (B) with phosgene, diphosgene, triphosgene, 
1,1-carbonyldiimidazole (GDI), or l,r-carbonyldi(l,2,4-triazole)(CDT), and tfien adding the 
compound of the formula (IV) (wherein n and are the same as defined above) to the reaction 
mixture. 

The reaction may be carried out in a solvent including, for instance, halogenated hydrocarbons 
such as dichloromethane, chloroform and 1,2-dichloroetfaane; ethers such as diethyl ether, 
isopropyl ether, dioxane and tetrahydrofiiran (TBDF) and 1,2-dimethoxyethane; aromatic hydro- 
carbons such as benzene, toluene and xylene; nitriles such as acetonitrile; amides such as N, N- 
dimethylformamide (DMF), N, N-dimethylacetamide (DMAC) and N-methylpyrrolidone (NMP); 
urea such as l,3-dimethyl-2-imidazolidinone (DMT); sulfoxides such as dimethylsulfoxide 
(DMSO); and oth^. Optionally, two or more of the solvents selected from the listed above can be 
mixed and used. 

The reaction temperature can be optionally set depending on the compounds to be reacted. The 
reaction temperature is usually, but not limited to, about 20**C to 50°C. The reaction may be 
conducted for, usually, 30 minutes to 10 hours and preferably 1 to 24 hours. 

Phosgene, diphosgene, triphosgene, GDI, and CDT are conamercially available. 

[Method D] 




X. 



phosgene. (|,) "'j' {^l^f^^TR^ 



H2N'H^^r' + diphosgene, ^ 

triphosgene, 
(IV) GDI or CDT 
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The compomd of the formula (I) (wherein n and are the same as defined above) can be 
prepared by reacting the compoimd of the formula (TV) (wherein n and are the same as defined 
above) with phosgene, diphosgene, triphosgene, 1,1-carbonyldiimidazole (GDI), or 1,1'- 
carbonyldi(l,2,4-triazoIe)(CDT) and then adding the compound of the formula (II) (wherein R^ is 
5 the same as defined above) to the reaction mixture. 

The reaction may be carried out in a solvent including, for instance, halogenated hydrocarbons 
such as dichloromethane, chloroform and 1,2-dichloroethane; ethers such as diethyl ether, iso- 
propyl ether, dioxane and tetrahydrofuran (THF) and 1,2-dimethoxyethane; aromatic hydrocarbons 
such as benzene, toluene and xylene; nitriles such as acetonitrile; amides such as N, N- 
10 dimethylformamide (DMF), N, N-dimethylacetamide (DMAC) and N-methylpyrrolidone (NMP); 
urea such as l,3-dimethyl-2-imidazolidinone (DMI); sulfoxides such as dimethylsulfoxide 
(DMSO); and others. Optionally, two or more of the solvents selected from the listed above can be 
mixed and used. 

The reaction temperature can be optionally set depending on the compounds to be reacted. The 
15 reaction temperature is usually, but not limited to, about 20°C to 50°C. The reaction may be 
conducted for, usually, 30 minutes to 10 hours and preferably 1 to 24 hours. 

[MeHiod E] 




(I) 

The compound of the formula (J) (wherein n and R" are the same as defined above) can be 
20 prepared by reacting the conqjound of the formula (TV) (wherein n and R' are the same as defined 
above) and the compound of the formula QH) (wherein L| is the same as defined above), and then 
adding the compound of the formula (E) to the reaction mixture. 

The reaction may be carried out in a solvent including, for instance, halogenated hydrocarbons 
such as dichloromethane, chloroform and 1,2-dichloroethane; ethers such as diethyl ether, iso- 
25 propyl ether, dioxane and tetrahydrofuran (THF) and 1,2-dimethoxyethane; aromatic hydrocarbons 
such as benzene, toluene and xylene; nitriles such as acetonitrile; amides such as N, N- 
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dimettiylformamide (DMF), N, N-dimethylacetamide (DMAC) and N-methylpyrrolidone (NMP); 
urea such as l,3-dimethyl-2-imidazolidmone (DMT); sulfoxides such as dimethylsulfoxide 
(DMSO); and others. Optionally, two or more of the solvents selected from the listed above can be 
mixed and used. 

5 The reaction temperature can be optionally set depending on the con5)ounds to be reacted. The 
reaction temperature is usually, but not limited to, about 20''C to 50 The reaction may be 
conducted for, usually, 30 minutes to 10 hours and preferably 1 to 24 hours. 

The reaction can be advantageously carried out in the presence of a base including, for instance, 
organic amines such as pyridine, triethylamine and N,N-diisopropylethylamine, dimethylaniline, 
10 diethylaniline, 4-dimethylaminopyridine, and others. 

[MetibiodF] 




The compound of the formula (1) (wherein n and are the same as defined above) can be 
prepared by the following procedures in three steps; 

15 In the Step F-1, the confound of the fomiula (VII) (wherein n and R* are tiie same as defined 
above) can be prepared by reacting the compound of the formula (VT) with the compound of the 
formula (V) (wherein n and R^ are the same as defined above) in a similar manner described in 
Method B for the preparation of the compound of the formula (I). 
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In the Step F-2, the compound of the fonnula (Vm) (wherein n and are the same as defined 
above) can be prepared by reacting the compound of the formula (VD) (wherein n and are the 
same as defined above) with an acid such as hydrochloric acid. 

The reaction may be carried out in a solvent including, for instance, halogenated hydrocarbons 
5 such as dichloromethane, chloroform and 1,2-dichloroethane; ethers such as diethyl ether, 
isopropyl ether, dioxane and.tetrahydrofuran (THF) and 1,2-dimethoxyethane; alcohols such as 
methanol, ethanol; water and others. Optionally, two or more of the solvents selected from the 
listed above can be mixed and used. 

The reaction temperature can be optionally set depending on the compounds to be reacted. The 
10 reaction temperature is usually, but not limited to, about 20*'C to 100°C. The reaction may be 
conducted for, usually, 30 minutes to 10 hours and preferably 1 to 24 hours. 

Iq the Step F-3, the compound of the fonnula (J) (wherein n and R* are the same as defined above) 
can be prepared by reacting the compound of the formula (VHI) (wherein n and R* are the same as 
defined above) with reducing agent such as sodium borohydride or lithium aliiminum hydride. 

15 The reaction may be carried out in a solvent including, for instance, ethers such as diethyl ether, 
isopropyl ether, dioxane and tetrahydrofuran (THF) and 1,2-dimethoxyethane; alcohols such as 
methanol, ethanol, isopropanol, and others. Optionally, two or more of the solvents selected firom 
the listed above can be mixed and used. 

The reaction temperature can be optionally set depending on the compoimds to be reacted. The 
20 reaction temperature is usually, but not limited to, about 20°C to 50°C. The reaction may be 
conducted for, usually, 30 minutes to 10 hours and preferably 1 to 24 hours. 



The compoimd (VI) is conmiercially available or can be prepared by the use of known techniques. 



wo 2005/040100 PCT/EP2004/011008 

43 

[Method G] 




similar procedure described in 
Method [A] -[E], using (l!-a) instead 
of (II) 

HO. 




(ll-a) 




(l-a) 

similar procedure described in Q 
Method [A] -[E], using (ll-a') instead JJ r ] . 

i^JH^ of (II) hisj^^nHTIK-R 

H 




(ll-a-) (l-a') 

The stereoisomeric fonn of the compound (1), R fonn (I-a) (wherein n and are the same as 
defined ahove) can be prepared in the similar manner as described in Method [A], [B], [C], [D], or 
5 [E] for the preparation of Uie compound of the formula (I) by using a compound of the formula (H- 
a) instead of the compoimd of the formula (II). 

The stereoisomeric form of the conq)oimd (I), S form (I-a') (wherein n and R* are the same as 
defmed above) can be prepared in the similar manner as described in Method [A], pS], [C], PD], or 
[E] for the preparation of the compound of the formula (£) by using a compound of the formula (II- 
10 a') instead of the compound of the formula (E). 

The compound (Il-a) or (Il-a') can be prepared by the use of known techniques. 

CHAPTER m (EMBQDIMEraT OF THE INVENTIQlSn 

The compound of the formula (J) of the present invention can be, but not limited to be, prepared by 
combining various known methods. In some embodiments, one or more of the substituents, such 
15 as amino group, carboxyl group, and hydroxy! group of the compounds used as starting materials 
or intermediates are advantageously protected by a protecting group known to those skilled in the 
art. Examples of the protecting groups are described in "Protective Groups in Organic Synthesis 
(3rd Edition)" by Greene and Wuts, John Wiley and Sons, New York 1999. 



20 



The compoimd of the formula (J) of tiie present invention can be, but not limited to be, prepared by 
the Method [A] below. 
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[Method A] 




(II) (I) 

The compound of the formula (T) (wherein is the same as defined above) can be prepared by the 
reaction of the compound of the formula (IT) with the compound of the formula (HI) (wherein R* is 
5 the same as defined above and Li represents a leaving group including, for instance, hydroxy, 
halogen atom such as chlorine, bromine, or iodine atom, or azole such as imidazole or triazole.). 

The reaction may be carried out in a solvent including, for instance, halogenated hydrocarbons 
such as dichlorome&ane, chloroform and 1,2-dichloroethane; ethers such as diethyl ether, 
isopropyl ether, dioxane and tetrahydrofiiran CHIF) and 1,2-dimethoxyethane; aromatic hydro- 
10 carbons such as benzene, toluene and xylene; nitriles such as acetonitrile; amides such as N,N- 
dimetfaylformamide (DMF), NJ^f-dimefliylacetamide (DMAQ and N-methylpyrrolidone (NMP); 
ureas such as l,3-dimethyl-2-imidazolidinone (DMI); sulfoxides such as dimethylsulfoxide 
(DMSO); and others. Optionally, two or more of the solvents selected firom the listed above can be 
mixed and used. 

IS The reaction temperature can be optionally set depending on the compounds to be reacted. The 
reaction temperature is usually, but not limited to, about O^C to 50^C. The reaction may be 
conducted for, usually, 30 minutes to 24 hours and preferably 1 to 10 hours. 

The reaction can be advantageously carried out in the presence of a base including, for instance, 
organic amines such as pyridine, triethylamine and N,N-diisopropylethylamine, dimethylaniline, 
20 diethylaniline, 4-dimethylaminopyridine, and others. 

When Li is hydroxy, the reaction can be advantageously carried out using coupling agent 
including, for instance, hydro?^benzotriazole, carbodiimides such as N, N-dicyclohexylcarbodi- 
imide and l-(3-dimethyl-aminopropyl)-3-ethylcarbodiimide; carbonyldiazoles such as 1,1'- 
carbonyldi(l,3-imiazole)(CDI) and l,r-carbonyldi(l,2,4-triazole)(CDT), and ttie like. 
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The compound QJ) and (ffl) are commercially available or can be prepared by the use of known 
techniques. 

[Methods] 



5 The compound of the formula (I-a) (wherein n is 1 to 6; and X, is OR^^ SR*^ or N(R")CR") (in 
which R*^ and R*^ are the same as defined above)) can be, but not limited to be, prepared by the 
followmg procedures. 

In Step B-1, the compound of the formula (V) (wherein n is 1 to 6; Li represents a leaving groiq) 
including, for instance, hydroxy, halog^ atom such as chlorine, bromine, or iodine atom, or azole 
10 such as imidazole or triazole; and L2 represents a leaving group including, for instance, halogen 
atom such as chlorine, bromine, or iodine atom) can be prepared in a similar manner as described 
in Method [A] by using a conipound of the formula (TV) (wharein n, Li and L2 are the same as 
defined above) instead of the con:q)ound of the formula (m). 

In Step B-2, the compound of the formula (I-a) (wherein n and Xi are the same as defined above) 
15 can be, but not limited to be, prepared by the reaction of the compoimd of the formula (V) 
(wherein n and L2 are the same as defined above) with the compound of the formula (VI) (wherein 
Xi is the same as defined above). 

The reaction may be carried out in a solvent including, for instance, halogenated hydrocarbons 
such as dichloromethane, chloroform and 1,2-dichloroethane; ethers such as diethyl ether, 

20 isopropyl ether, dioxane and tetrahydrofinran (THF) and 1,2-dimethoxyethane; aromatic hydro- 
carbons such as benzene, toluene and xylene; nitriles such as acetonitrile; amides such as N,N- 
dimethylformamide (DMF), NJvT-dimethylacetamide (DMAC) and N-methylpyrrolidone (NMP); 
ureas such as l,3-dimethyl-2-imidazolidinone (DMI); sulfoxides such as dimetiiylsulfoxide 
(DMSO); and others. Optionally, two or more of the solvents selected fi-om the listed above can be 

25 mixed and used. 




(V) 



(I-a) 
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The reaction temperature can be optionally set depending on the compounds to be reacted. The 
reaction temperature is usually, but not limited to, about C'C to SO^'C. The reaction may be 
conducted for, usually, 30 minutes to 24 hours and preferably 1 to 10 hours. 

The reaction can be advantageously carried out in the presence of a base including, for instance, 
organic amines such as pyridine, triethylamine and N,N-diisopropylethylaniine, dimethylaniline, 
diethylaniline, 4-dimethylaminopyridine, and ofliers. 

The compound (IV) and (VT) are commercially available or can be prepared by the use of known 
techniques. 

CHAPTER IV (EMBODIMENT OF THE INVENTIOyn 

The compound of the formula (I) of the present invention can be, but not limited to be, prepared by 
combining various known methods. In some embodiments, one or more of the substituents, such 
as amino group, carboxyl group, and hydroxyl group of the compounds used as starting materials 
or intermediates are advantageously protected by a protecting group known to those skilled in the 
art. Examples of the protecting groups are described in "Protective Groups in Organic Synthesis 
(3rd Edition)" by Greene and Wuts, John Wiley and Sons, New York 1999, 

The compound of the formula 00 of the presmt invention can be, but not limited to be, prepared by 
the Method [A], [B], [C], P], or [E] below. 

[Method A] 



The compound of the formula (J) (wherein m, p, Qi, Q2, Q3, R and X are the same as defined 
above) can be prepared by reacting the compound of the formula (II) (wherein Qi, Q2 and Q3 are 
the same as defined above) and the compound of the formula (UT) (wherein Li represents a leaving 
group including halogen atom such as chlorine, bromine, or iodine atom) and then adding the 
compoxmd of the formula (IV) (wherein m, p, R and X are the same as defined above) to the 
reaction mixture. 




(I) 
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The reaction may be carried out in a solvent including, for instance, halogenated hydrocarbons 
such as dichloromethane, chloroform and 1,2-dichloroethane; ethers such as diethyl ether, 
isopropyl ether, dioxane and tetrahydroforan (THF) and 1,2-diniethoxyethane; aromatic 
hydrocarbons such as benzene, toluene and xylene; nitriles such as acetonitrile; amides such as N, 
5 N-dimethylformamide (DMF), N, N-dimethylacetamide (DMAC) and N-methylpyrroHdone 
(NMP); urea such as l,3-dimethyl-2-imidazolidinone (DMT); sulfoxides such as dimethylsulfoxide 
(DMSO); and others. Optionally, two or more of the solvents selected from the listed above can be 
mixed and used. 

The reaction temperature can be optionally set depending on the compounds to be reacted. The 
10 reaction temperature is usually, but not limited to, about 20*^0 to 50 ''C. The reaction may be 
conducted for, usually, 30 minutes to 24 hours and preferably 1 to 10 hours. 

The reaction can be advantageously carried out in the presence of a base including, for instance, 
organic amines such as pyridine, triethylamine and N,N-diisopropylethylamine, dimethylaniline, 
diefhylaniline, 4-dimethylaminopyridine, and others. 

15 The compound of the formula (HI) and (IV) are commercially available or can be prepared by the 
use of known techniques. 



[Method B] 




The compound of the formula Q) (wherein m, p, Qi, Qa, Q3, R and X are the same as defined 
20 above) can be prepared by the reaction of the compound of the formula (U) (wherein Qi, Q2 and Q3 
are the same as defined above) and the conq70und of the formula (V) (wherein m, p, R and X are 
the same as defined above). 

The reaction may be carried out in a solvent including, for instance, halogenated hydrocarbons 
such as dichloromefhane, chloroform and 1,2-dichloroethane; ethers such as diethyl ether, 
25 isopropyl ether, dioxane and tetrahydrofuran (THF) and 1,2-dimethoxyethane; aromatic hydro- 
carbons such as benzene, toluene and xylene; nitriles such as acetonitrile; amides such as N, N- 
dimethylformamide (DMF), N, N-dimetiiylacetamide (DMAQ and N-methylpyrrolidone (NMP); 
urea such as l,3-dimethyl-2-imidazolidmone (DMI); sulfoxides such as dimethylsulfoxide 
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(DMSO); and others. Optionally, two or more of the solvents selected from the listed above can be 
mixed and used. 

The reaction can be carried out in the presence of organic base such as pyridine or triethylamine. 

The reaction temperature can be optionally set depending on the compounds to be reacted. The 
5 reaction temperature is usually, but not limited to, about room temperature to lOO^'C. The reaction 
may be conducted for, usually, 30 minutes to 24 hours and preferably 1 to 10 hours. 

The compound (V) can be prepared by the use of known techniques or are commercially available. 



10 The connpoimd of the formula (T) (wherein m, p, Qi, Q2, Q3, R and X are the same as defined 
above) can be prepared by reacting the conq>ound of the formula (IT) (wherein Qi, Q2 and Q3 are 
the same as defined above) with phosgene, diphosgene, triphosgene, 1,1-carbonyldiiniidazole 
(CDI), or l,l'-carbonyldi(l,2,4-triazole)(CDT), and then adding the compound of the formula (IV) 
(wherein m, p, R and X are the same as defined above) to the reaction mixture. 

15 The reaction may be carried out in a solvent including, for instance, halogenated hydrocarbons 
such as dichloromethane, chloroform and 1,2-dichloroethane; ethers such as diethyl ether, 
isopropyl ether, dioxane and tetrahydrofuran (THF) and 1,2-dimethoxyethane; aromatic hydro- 
carbons such as benzene, toluene and xylene; nitriles such as acetonitrile; amides such as N, N- 
dimethylformamide (DMF), N, N-dimethylacetamide (DMAC) and N-methylpyrrolidone (NMP); 

20 urea such as l,3-dimethyl-2-iraidazolidinone (DMT); sulfoxides such as dimethylsulfoxide 
(pMSO); and others. Optionally, two or more of the solvents selected from tiie listed above can be 
mixed and used. 

The reaction temperature can be optionally set depending on the compounds to be reacted. The 
reaction temperature is usually, but not limited to, about 20°C to 50°C. The reaction may be 
25 conducted for, usually, 30 minutes to 24 hours and preferably 1 to 10 hours. 



[Metiiod C] 




+ 



phosgene, 
diphosgene, 
triphosgene, 
CDI orCDT 




Phosgene, diphosgene, triphosgene, CDI, and CDT are commercially available. 
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The compoxmd of the formula (T) (wherein m, p, Qi, Q2, Q3, R and X are the same as defined 
above) can be prepared by reacting the compoimd of the formula (IV) (wherein m, p, R and X are 
5 the same as defined above) with phosgene, diphosgene, triphosgene, 1,1-carbonyldiimidazole 
(GDI), or l,r«-carbonyldi(l,2,4-triazole)(CDT) and then adding the compound of the formula (IT) 
(wherein Qj, Q2 and Q3 are the same as defined above) to the reaction mixture. 

The reaction may be carried out in a solvent including, for instance, halogenated hydrocarbons 
such as dichloromethane, chloroform and 1,2-dichloroethane; ethers such as diethyl ether, 

10 isopropyl ether, dioxane and tetrahydrofuran (THF) and 1,2-dimethoxyethane; aromatic hydro- 
carbons such as benzene, toluene and xylene; nitriles such as acetonitrile; amides such as N, N- 
dimethylformamide (DMF), N, N-dimethylacetamide (DMAC) and N-methylpyrrolidone (NMP); 
urea such as l,3-dimethyl-2-imidazolidinone (DMT); sulfoxides such as dimethylsulfoxide 
(DMSO); and others. Optionally, two or more of the solvents selected fi-om the listed above can be 

1 5 mixed and used. 

The reaction temperature can be optionally set depending on the compoimds to be reacted. The 
reaction temperature is usually, but not limited to, about 20°C to 50**C. The reaction may be 
conducted for, usually, 30 minutes to 24 hours and preferably 1 to 10 hours. 

[Method E] 



20 
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The compound of the formula (I) (wherein m, p, Qi, Q2, Q3, R and X are the same as defined 
above) can be prepared by reacting the compound of the formula (TV) (wherein m, p, R and X are 
the same as defined above) and the compoimd of the formula (ID) (wherein Li is the same as 
defined above), and then adding the compoxmd of the formula (II) (wherein Qi, Q2 and Q3 are the 
5 same as defined above) to the reaction mixture. 

The reaction may be carried out in a solvent including, for instance, halogenated hydrocarbons 
such as dichloromethane, chloroform and 1,2-dichloroethane; ethers such as diethyl e&er, 
isqpropyl ether, dioxane and tetrahydrofuran (THF) and 1,2-dimethoxyethane; aromatic hydro- 
carbons such as benzene, toluene and xylene; nitriles such as acetonitrile; amides such as N, N- 
10 dimethylfonnamide (DMF), N, N-dimethylacetamide (DMAC) and N-methylpyrrolidone (NMP); 
urea such as l,3-dimethyl-2-imidazolidinone (DMI); sulfoxides such as dimethylsulfoxide 
(DMSO); and others. Optionally, two or more of tihie solvents selected firom the listed above can be 
mixed and used. 

The reaction temperature can be optionally set depending on the compounds to be reacted. The 
15 reaction temperature is usually, but not limited to, about 20^C to 50 °C. The reaction may be 
conducted for, usually, 30 minutes to 24 hours and preferably 1 to 10 hours. 

The reaction can be advantageously carried out in the presence of a base including, for instance, 
organic amines such as pyridine, triethylamine and N,N-diisopropylethylamine, dimethylaniline, 
diethylaniline, 4-dimethylaminopyridine, and otiiers. 

20 Preparation of compound of the formula (H) 

The compound of the formula (II) (wherein Qi, Q2 and Q3 are the same as defined above) can be 
prepared by the following procedures. 




(VIII) fl') 
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In the Step the compound of the formula (VII) (wherein Qi, Q2 and Q3 are the same as defined 
above and Pi represents alkyl such as methyl or ethyl) can be prepared by the reduction of the 
compoimd of the formula (VI) (wherein Pi, Qi, Qa and Q3 are the same as defined above and P2 
represents amino or nitro). 

The reduction can be carrid out by using &e agent including, for instance, metal such as lithium, 
sodium, and the like. 

The reaction can be carried out in a solvent including, for instance, liquid ammonia; alkylamine 
such as methylamine, ethylamine, and ethylenediamine (EDA); and alcohols such as methanol, 
ethanol, isopropanol, tert-butanol and others. Optionally, two or more of the solvents selected firom 
the listed above can be mixed and used. 

Solvent including, for instance, ethers such as diethyl ether, isopropyl ether, dioxane and tetra- 
hydrofuran (THF) and 1,2-dimethoxyethane can be used as a co-solvent. 

The reaction temperature can be optionally set depending on the compounds to be reacted. The 
reaction temperature is usually, but not limited to, about -78°C to 50 °C. The reaction may be 
conducted for, usually, 30 minutes to 24 hours and preferably 1 to 10 hours. 

In the Step i-2, the compound of the formula (VHO (wherein Qi, Q2 and Q3 are the same as defined 
above) can be prepared by the reaction of the compound of the formula (VH) (wherein Pi, Qi, Q2 
and Qa are the same as defined above are the same as defined above) with an acid such as 
hydrochloric acid. 

The reaction may be carried out in a solvent including, for instance, halogenated hydrocarbons 
such as dichloromethane, chloroform and 1,2-dichloroethane; ethers such as diethyl ether, 
isopropyl ether, dioxane and tetrahydrofuran (THF) and 1,2-dimethoxyethane; alcohols such as 
methanol, ethanol; water and others. Optionally, two or more of the solvents selected firom the 
listed above can be mixed and used. 

The reaction tenq)erature can be optionally set d^ending on ftie compounds to be reacted. The 
reaction temperature is usually, but not limited to, about 20^C to lOO^C. The reaction may be 
conducted for, usually, 30 minutes to 24 hours and preferably 1 to 10 hours. 

In the Step i-3, the compoimd of the formula (II) (wherein Qi, Q2 and Q3 are the same as defined 
above) can be prepared by reacting the compoimd of the formula (VHI) (wherein Qi, Q2 and Q3 are 
the same as defined above) with a reducing agent such as sodium borohydride or lithium aliuninum 
hydride. 
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The reaction may be carried out in a solvent including, for instance, ethers such as diethyl ether, 
isopropyl ether, dioxane and tetrahydrofuran (THF) and 1,2-dimethoxyethane; alcohols such as 
methanol, ethanol, isopropanol, and others. Optionally, two or more of the solvents selected from 
the listed above can be mixed and used. 

5 The reaction temperature can be optionally set depending on the compounds to be reacted. The 
reaction temperature is usually, but not limited to, about 20°C to 50*^C. The reaction may be 
conducted for, usually, 30 minutes to 24 hours and preferably 1 to 10 hours. 

The compoimd (VI) is commercially available or can be prepared by the use of known techniques. 

Alternative preparation method of compound of the formula (Vni) 

10 The compoimd of the foimula (Vni) can also be prepared by flie following procedures. 




(XI) (XII) 



In the Step ii-1, the compound of the formula (X) (wherein Qi, Q2 and Q3 are flie same as defined 
above) can be prepared by flie nitration of fee compoimd of the formula (K) (wherein Qi, Q2 and 
Q3 are the same as defined above.) using the agent including, for instance, nitroric acid, potassium 
15 nitrate, a combination agent of dinitrogen pentoxide and sulphur dioxide, a combination agent of 
dinitrogen pentoxide, nitromethane and sodiimi bisulfonate, a combination agent of dimethyl- 
sulfoxide, acetic anhydride. 

The reaction can be carried out without solvent or in a solvent including, for instance, acid such as 
acetic acid, sulfonic acid, trifluoroacetic acid. Optionally, two or more of the solvents selected 
20 from the listed above can be mixed and used. 
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The reaction temperature can be optionally set depending on the compounds to be reacted. The 
reaction temperature is usually, but not limited to, about -15°C to 100°C. The reaction may be 
conducted for, usually, 30 minutes to 24 hours and preferably 1 to 10 hours. 

The conq>ound of the formula (X) (wherein Qj, Q2 and Q3 are the same as defined above) can 
5 alternatively be prepared by the following procedures. 

In the Step ii-a, the compound of the formula (XI) (wherein Q'l, Q'2 and Q'3 independently 
represent N, N^-O" or CH, with the proviso that at least one of Qi, Q2 and Q3 is N*-0*) can be 
prepared by the oxydation of the compound of the formula (DC) (wherein Qi, Q2 and Q3 are the 
same as defined above) using an agent including, for instance, hydrogen peroxide, m-chloro- 
1 0 perbenzoic acid, dimethyldioxirane and the like. 

The reaction can be carried out in a solvent including, for instance, halogenated hydrocarbons such 
as dichloromethane, chloroform and 1,2-dichloroethane; acid such as acetic acid, and water. 
Optionally, two or more of the solvents selected from the listed above can be mixed and used. 

The reaction temperature can be optionally set depending on the compounds to be reacted. The 
15 reaction temperature is usually, but not limited to, about -IS^^C to 100*^C. The reaction may be 
conducted for, usually, 30 minutes to 24 hours and preferably 1 to 10 hours. 

In the Step ii-b, the coziq)ound of the formula (XD) (wherein Q*i, Q'2 and Q'3 are flie same as 
defined above) can be prepared by the nitration of the compound of the formula (XI) (wherein Q*i, 
Q'2 and Q'3 are the same as defined above) in a similar manner as described for tibe preparation of 
20 the compound of the formula (X). 

In the Step ii-c, the compound of the formula (X) (wherein Qi, Q2 and Q3 are the same as defined 
above) can be prepared by the reduction of the compoimd of the formula (XH) (wherein Q'l, Q'2 
and Q'3 are the same as defined above) using the agent including, for instance, triphenyl 
phosphine, triethyl phosphite, trimethyl phosphite, methanesulfonyl chloride, a combination agent 
25 of lithium chloride and sodium borohydride, and the like. 

The reaction can be carried out in a solvent including, for instance, halogenated hydrocarbons such 
as dichloromethane, chloroform and 1,2-dichloroethane; ethers such as diethyl ether, isopropyl 
ether, dioxane and tetrahydrofiiran (THF) and 1,2-dimethoxyetiiane; aromatic hydrocarbons such 
as benzene, toluene and xylene, and the like. Optionally, two or more of the solvents selected from 
30 the listed above can be mixed and used. 
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The reaction temperature can be optionally set depending on the compounds to be reacted. The 
reaction temperature is usually, but not limited to, about 0°C to 100**C. The reaction may be 
conducted for, usually, 30 minutes to 24 hours and preferably 1 to 10 hours. 

Jn the Step ii-2, the compound of the formula (VEI) (wherein Qi, Qz and Q3 are tiie same as 
5 defined above) can be prepared by reducing nitro group of the compound of the formula (X) 
- (wherein Qi, Q2 and Q3 are the same, as defined above.) using an agent including, for instance, 
metals such as zinc and iron in the presence of acid including, for instance, hydrochloric acid and 
acetic acid and stannous chloride, or by hydrogenation using a catalyst including, for instance, 
palladium on carbon and platinmn on carbon. 

10 The reaction can be carried out in a solvent including, for instance, ethers such as diethyl ether, 
isopropyl ether, dioxane, tetrahydrofuran (THF) and 1,2-dimethoxyethane, aromatic hydrocarbons 
such as benzene, toluene and xylene, alcohols such as methanol, ethanol, 1-propanol, isopropanol 
and tert-butanol, water and others. 

The reaction temperature can be optionally set depending on the compounds to be reacted. The 
15 reaction temperature is usually, but not limited to, about 20**C to 120*'C. The reaction may be 
conducted for, usually, 30 minutes to 24 hours and preferably 1 to 10 hours. 

Alternatively, the compound of the formula (VIII) (wherein Qi, Q2 and Q3 are the same as defmed 
above) can be prepared by reduction of the compoimd of the formula (Xn) (wherein Q'l, Q*2 and 
Q'3 are the same as defined above) as shown in the Step ii-3. 

20 The reduction can be carried out using an agent including, for instance, metals such as titanium 
and iron, and sodium hypophosphite togetiier with a catalyst including, for instance, palladium on 
carbon and platinimi on carbon. 

The reaction can be carried out in a solvent including, for instance, ethers such as diethyl ether, 
isopropyl ether, dioxane, tetrahydrofuran (THF) and 1,2-dimethoxyethane, aromatic hydrocarbons 
25 such as benzene, toluene and xylene, alcohols such as methanol, ethanol, 1-propanol, isopropanol 
and tert-butanol, acid such as acetic acid, water and others. 

The reaction temperature can be optionally set depending on the compounds to be reacted. The 
reaction temperature is usually, but not limited to, about 20**C to 120^C, The reaction may be 
conducted for, usually, 30 minutes to 24 hours and preferably 1 to 10 hours. 

30 The compound (TK) is commercially available or can be prepared by the use of known techniques. 

The compound of the formula (Vm) can also be prepared by tiie following procedures. 
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a 




step 



(VIII) 



Stepiii-2 





Step ili-5 



(XIV) 



Step lii-4 



Jn the Step iii-l, fhe compound of the formula (VID) (wherein Qu Q2 and Q3 are the same as 
defined above) can be prepared by the reaction of the con:q30und of the formula (XIH) (whCTein Qi, 
Q2 and Q3 are the same as defined above.) using the agent including, for instance, p-> 
S toluenesulfonyl isocyanate. 

The reaction can be carried in a solvent including, for instance, halogenated hydrocarbons such as 
dichloromethane, chloroform and 1,2-dichloroethane; ethers such as diethyl ether, isopropyl ether, 
dioxane and tetrahydrofuran (THF) and 1,2-dimethoxyethane; aromatic hydrocarbons such as 
benzene, toluene and xylene and others. Optionally, two or more of the solvents selected from the 
10 listed above can be mixed and used. 

The reaction temperature can be optionally set depending on ttie confounds to be reacted. The 
reaction temperature is usually, but not limited to, about 20 °C to 100 ®C. The reaction may be 
conducted for, usually, 30 minutes to 24 hours and preferably 1 to 10 hours. 

In the Step iii-2, the compound of the formula (XIV) (wherein Qi, Q2 and Q3 are the same as 
15 defined above and L2 represents a leaving group including halogen atom such as chlorine, bromine, 
or iodine atom; and alkylsulfonyloxy such as trifluoromethylsulfonyloxy) can be prepared by the 
reaction of the compound of the formula (Xm) (wherein Qi, Q2 and Q3 are the same as defined 
above.) using the agent including, for instance, halogenating reagent such as POCI3, POBra, PCI5 
and the like; or sulfonyl chloride such as trifluoromethylsulfonyl chloride. 

20 The reaction may be carried out in a solvent including, for instance, halogenated hydrocarbons 
such as dichloromethane, chloroform and l,2-dichloroethane;such as ethers such as dioxane and 
tetrahydrofuran (THF) and 1,2-dimethoxyethane; aromatic hydrocarbons such as benzene, toluene. 
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and xylene, and others. Optionally, two or more of flie solvents selected from the listed above can 
be mixed and used. 

The reaction can be advantageously conducted in the presence of a base, including, for instance, 
such as pyridine, triethylamine and N,N-diisopropylethylamine, dimethylaniline, diethylaniline, 
5 and others. 

The reaction temperature is usually, but not limited to, about 40'C to 200"'C and preferably about 
20'C to 1 SO'C. The reaction may be conducted for, usually, 30 minutes to 24 hours and preferably 
2 hours to 10 hours. 

In the Step iii-3, the compound of the formula (XIV) (wherein L2, Qi, Q2 and Q3 are the same as 
10 defined above) can be prepared by the reaction of the compound of the formula (Xm) (wherein Qi, 
Q2 and Q3 are the same as defined above) using the agent including, for instance, ammonia. 

The reaction can be advantageously conducted in the presence of a catalyst including, for instance, 
copper(Q oxide, copper(II) sulfate and the like. 

The reaction n:iay be carried out in a solvent including, for instance, halogenated hydrocarbons 
15 such as dichloromethane, chloroform and l,2-dichloroethane;such as ethers such as dioxane and 
tetrahydrofuran (THF) and 1,2-dimethoxyethane; aromatic hydrocarbons such as benzene, toluene, 
and xylene, and others. Optionally, two or more of the solvents selected from the listed above can 
be mixed and used. 

The reaction temperature is usually, but not limited to, about 40'C to 200''C and preferably about 
20 20'C to 1 80*C. The reaction may be conducted for, usually, 30 minutes to 24 hours and preferably 
2 hours to 12 hours. 

The compound of the formula (VIII) can also be prepared by the following procedures. 

In the Step iii-4, the compound of the formula (XVT) (wherein Qi, Q2 and Q3 are the same as 
defined above; and P3 represents aralkyl such as benzyl, 4-methoxybenzyl, 3,4-dimethoxybenzyl) 
25 can be prepared by the reaction of the compound of the formula (XTV) (wherein L2, Qi, Q2 and Q3 
are the same as defined above) with the compound of the formula (XV) (wherein P3 is the same as 
defined above). 



30 



The reaction can be carried out in the presence of a palladium catalyst such as tetrakis- 
(triphenylphosphine)palladium or a combination of a phosphine ligand and a palladium catalyst 
such as tri-o-tolylphosphine and palladium (U) acetate. 
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The reaction can be advantageously carried out in the presence of a base including, for instance, 
cesium carbonate, sodium carbonate, potassium carbonate, barixmi hydroxide sodium methoxide, 
sodium ethoxide, potassium tert-butoxide and the like. 

This reaction can be carried out in a solvent including, for instance, alcohol such as methanol, 
5 ethanol, 1-propanol, isopropanol and tert-butanol; ethers, such as dioxane, isopropyl ether, diethyl 
ether, 1,2-dimedioxyetibiane and tetrahydrofiiran (THF); aromatic hydrocarbons such as benzene, 
toluene and xylene; nitriles such as acetonitrile; amides such as dimethylformamide (DMF) N, N- 
dimethylacetamide and N-methylpyrrolidone; sulfoxides such as dimethylsulfoxide (DMSO); 
water and others. Optionally, two or more of tiie solvents selected from the listed above can be 
10 mixed and used. 

The reaction temperature can be optionally set depending on the compounds to be reacted. The 
reaction temperature is usually, but not limited to, about 10*C to 200°C and preferably about 50*C 
to 150"C. The reaction may be conducted for, usually, 30 minutes to 24 hours and preferably 1 to 
12 hours. 

15 Jn the Step iii-5, the compound of the formula (Vm) (wherein Qi, Q2 and Q3 are the same as 
defined above) can be prepared by the removal of P3 of the compound of the formula (XVI) 
(wherein P3, Qi, Q2 and Q3 are the same as defined above). 

The removal of P3 can be done by hydrogenation using a catalyst including, for instance, palladium 
on carbon and palladium hydroxide. Also, the removal can be done by using a reagent including, 
20 for instance, trifluoroacetic acid, eerie ammoniimi nitrate (CAN) or 2,3-dichloro-5,6-dicyano-l,4- 
benzoquinone (DDQ), when P3 is 4-methoxyben2yl or 3,4-dimethoxybenzyl. 

This reaction can be carried out in a solvent including, for instance, alcohol such as methanol, 
ethanol, 1-propanol, isopropanol and tert-butanol; ethers, such as dioxane, isopropyl ether, diethyl 
ether, 1,2-dimethoxyethane and tetrahydrofuran (THF); aromatic hydrocarbons such as benzene, 
25 toluene and xylene; ester such as ethyl acetate; water and others. Optionally, two or more of the 
solvents selected from the listed above can be mixed and used. 



The compound (Xm) and (XV) are commercially available or can be prepared by the use of known 
techniques. 
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[Method F] 




similar procedure described in Method [A] -[E], 
using (VII) Instead of (II) 



(VII) 



HO. 





(XVIII) 

The compound of the formula (1) (wherein m, p, Qi, Q2, Q3, R and X are the same as defined 
above) can alternatively be prepared by the following procedures in three steps; 

5 In the Step F-1, the compound of the formula (XVU) (wherein m, p, Pj, Qi, Q2, Q3, R and X are the 
same as defined above) can be prepared in a similar manner as described in Method [A], [B]» [C], 
\P] or [E] for the preparation of the compound of the formula (I) by using a compound of the 
formula (VO) (wherein Fu Qu Q2 and Q3 are the same as defined above) instead of the compound 
of the formula (II). 

10 Li the Step F-2, the compound of the formula (XVm) (m, p, Qi, Q2, Q3, R and X are the same as 
defined above) can be prepared by reacting the compound of the formula (XVU) (m, p, Pi, Qi, Q2, 
Qz, R and X are the same as defined above) with an acid such as hydrochloric acid. 

The reaction may be carried out in a solvent including, for instance, halogenated hydrocarbons 
such as dichloromethane, chloroform and 1,2-dichloroethane; ethers such as diethyl ether, 
15 isopropyl ether, dioxane and tetrahydrofuran (THF) and 1,2-dimethoxyethane; alcohols such as 
methanol, ethanol; water and others. Optionally, two or more of the solvents selected from the 
listed above can be nfiixed and used. 



20 



The reaction temperature can be optionally set depending on the compounds to be reacted. The 
reaction temperature is usually, but not limited to, about 20°C to 100°C. The reaction may be 
conducted for, usually, 30 minutes to 24 hours and preferably 1 to 10 hours. 
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In the Step F-3, the compound of the formula (I) (wherein m, p, Qi, Q2, Q3, R and X are the same 
as defined above) can be prepared by reacting the compoimd of the formula (XVIII) (wherein m, p, 
Qi, Q2, Q3, R and X are the same as defined above) with reducing agent such as sodium 
borohydride or lithium aliuninimi hydride. 

5 The reaction may be carried out in a solvent including, for instance, ethers such as diethyl ether, 
isopropyl ether, dioxane and tetrahydrofuran (THF) and 1,2-dimethoxyethane; alcohols such as 
metibanol, ethanol, isopropanol, and others. Optionally, two or more of the solvents selected fi-om 
the listed above can be mixed and used. 

The reaction temperature can be optionally set depending on the compotmds to be reacted. The 
10 reaction temperature is usually, but not limited to, about 20°C to 50°C. The reaction may be 
conducted for, usually, 30 minutes to 24 hours and preferably 1 to 10 hours. 

Alternative preparation method of compound of the formula (XVDI) 



The compound of the formula (XVm) (m, p, Qi, Q2, Q3, R and X are the same as defined above) 
15 can alternatively be prepared in a similar manner as described in Method [A], [B], [C], [D] or [E] 
for the preparation of the compoimd of the formula (T) by using a compound of the formula (VID) 
(wherein Qi, Q2 and Q3 are the same as defined above) instead of tiie contpound of the formula 



similar procedure described in Method [A] -[E], 
using (VIII) instead of (II) 





(n). 
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pviethod G] 

similar procedure described in 
IVIetliod[A]-IEl 

H,N^L3 OCN^^L3 
(XIX) (XX) 



HO 




HO 



(II) Step G-1 




(XXII) 



HO. 



Step G-2 




The compound of the formula (I-a) (wherein m, p, Qi, Q2, Q3 and R are the same as defined above 
and X* is -0-, or N(R^)-) can be prepared by the following procedures. 

5 In the Stqp G-1, the compound of tiie formula CXXJ) (wherein m, Qi, Q2 and Q3 are the same as 
defined above and L3 represents leaving group including, for instance, halogen atom such as 
chlorine, bromine, or iodine atom) can be prepared in a similar manner as described in Method 
[A], [B], [C], [D] or [E] for the preparation of the compoimd of the formula (I) by using a 
compound of the formula (XIX) (wherein m and L3 are the same as defined above) instead of the 
10 compoimd of the formula (IV), or using a compound of the formula (XX) (wherein m and L3 are 
the same as defined above) instead of the compound of the formula (V). 

In the Step G-2, the compound of the formula (I-a) (wherein m, p, Qi, Q2, Qa* R and X* are the 
same as defined above) can be prepared by reacting the compound of the formula (XXI) (wherein 
m. La, Qi, Q2 and Q3 are the same as defined above) and the compound of the formula (XXIT) 
15 (wherein p, R and X* are the same as defined above), 

The reaction may be carried out in a solvent including, for instance, halogenated hydrocarbons 
such as dichloromethane, chloroform and 1,2-dichloroethane; ethers such as diethyl ether, iso- 
propyl ether, dioxane and tetrahydrofuran (THF) and 1,2-dimethoxyethane; aromatic hydrocarbons 
such as benzene, toluene and xylene; nitriles such as acetonitrile; amides such as N,N- 
20 dimethylformamide (DMF), N,N-dimethylacetamide (DMAC) and N-methylpyirolidone (NMP); 
ureas such as l,3-dimethyl-2-imidazolidinone (DMI); sulfoxides such as dimethylsulfoxide 
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(DMSO); and others. Optionally, two or more of the solvents selected from the listed above can be 
mixed and used. 

The reaction temperature can be optionally set depending on the compounds to be reacted. The 
reaction temperature is usually, but not limited to, about 0**C to SO^^C. The reaction may be 
conducted for, usually, 30 minutes to 24 hours and preferably 1 to 10 hours. 

The reaction can be advantageously carried out in the presence of a base including, for instance, 
organic amines such as pyridine, triethylamine and N,N-diisopropylethylamine, dimethylaniline, 
diethylaniline, 4-dimethylaminopyridine, and others. 

The confound (XIX), QOC) and QCXE) are commercially available or can be prepared by the use 
of known techniques. 



[Method H] 



similar procedure described In n 



Method [A] -[E|, using (ll-a) instead ^-^n « 

"O^O^ °'<") HO ^1 "-H^^P 



(ll-a) 



(l-a) 




similar procedure described in 
Meihod [A] -[El, using (ll-a') Instead 
of (II) 




(ll-a*) 



The stereoisomeric form of the compound (J), R form (I-a) (wherein m, p, Qi, Q2, Q3, R and X are 
the same as defined above) can be prepared in a similar manner as described in Method [A], (B], 
[C], [D], or pS] for the preparation of the compound of the formula (T) by using a compoimd of the 
formula (Il-a) (wherein Qi, Q2 and Q3 are the same as defined above) instead of the compound of 
the formula (U). 

The stereoisomeric form of the compound (T), S form (I-a') (wherein m, p, Qi, Q2, Q3, R and X are 
the same as defined above) can be prepared in the similar maimer as described in Method [A], [B], 
[C], [D], or [E] for the preparation of the compound of the formula (I) by using a compound of the 
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formxila (Il-a') (wherein Qi, Q2 Q3 are the same as defined above) instead of the compound of 
the formula (D). 

The compound (H-a) or (H-a*) can be prepared by the use of known techniques. 

SALTS AND FORMULATIONS 

5 When the compoxmd shown by the formula (A) or a salt thereof has an asymmetric carbon in the 
structure, their optically active compounds and racemic mixtures are also included in the scope of 
the present invention. 

Typical salts of the compound shown by the formula (A) include salts prepared by reaction of the 
compounds of the present invention with a mineral or organic acid, or an organic or inorganic 
10 base. Such salts are known as acid addition and base addition salts, respectively. 

Acids to form acid addition salts include inorganic acids such as, without limitation, sulfuric acid, 
phosphoric acid, hydrochloric acid, hydrobromic acid, hydriodic acid and the like, and organic 
acids, such as, without limitation, p-toluenesulfonic acid, metbanesulfonic acid, oxalic acid, p- 
bromophenylsulfonic acid, carbonic acid, succinic acid, citric acid, benzoic acid, acetic acid, and 
15 the like. 

Base addition salts include those derived from inorganic bases, such as, without limitation, 
ammonium hydroxide, alkaline metal hydroxide, alkaline earth metal hydroxides, carbonates, 
bicarbonates, and the like, and organic bases, such as, without limitation, ethanolamine, triethyl- 
amine, tris(hydroxymethyl)annnomethane, and the like. Examples of inorganic bases include 
20 sodium hydroxide, potassium hydroxide, potassium carbonate, sodium carbonate, sodium 
bicarbonate, potassiimi bicarbonate, calcium hydroxide, calcium carbonate, and the like. 

The compoimd of the present invention or a salt thereof, depending on its substituents, may be 
modified to form lower allQrlesters or known other esters; and/or hydrates or other solvates. Those 
esters, hydrates, and solvates are included in the scope of the present invention. 

25 The compound of the present invention may be administered in oral forms, such as, without 
limitation normal and enteric coated tablets, capsules, pills, powders, granules, elixirs, tinctures, 
solution, suspensions, syrups, solid and liquid aerosols and emulsions. They may also be 
administered in parenteral forms, such as, without limitation, intravenous, intraperitoneal, 
subcutaneous, intramuscular, and the like forms, well-known to those of ordinary skill in the 

30 pharmaceutical arts. The compounds of the present invention can be administered in intranasal 
form via topical use of suitable intranasal vehicles, or via transdermal routes, using transdermal 
delivery systems well-known to those of ordinary skilled in the art. 
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The dosage regimen with the use of the compoxmds of the present invention is selected by one of 
ordinary skill in the arts, in view of a variety of factors, including, without limitation, age, weight, 
sex, and medical condition of the recipient, die severity of the condition to be treated, the route of 
adminislration, the level of metabolic and excretory function of the recipient, the dosage form 
5 employed, the particular compound and salt thereof employed. 

The conqpounds of the present inyention are preferably formulated prior to administration together 
with one or more phannaceutically-acceptable excipients. Excipimts are inert substances such as, 
without limitation caniers, diluents, flavoring agents, sweeteners, lubricants, solubilizers, 
suspending agents, binders, tablet disintegrating agents and encapsulating material. 

Yet another embodiment of the present invention is pharmaceutical formulation comprising a 
compound of the invention and one or more phannaceutically-acceptable excipients that are 
compatible with the other ingredients of the formulation and not deleterious to the recipient 
thereof Pharmaceutical formulations of the invention are prepared by combining a therapeutically 
effective amoimt of the compounds of the invention together with one or more pharmaceutically- 
acceptable excipients therefore. In making the compositions of the present invention, the active 
ingredient may be mixed with a diluent, or enclosed within a carrier, which may be in the form of a 
capsule, sachet, paper, or other container. The carrier may serve as a diluent, which may be solid, 
semi-solid, or liquid material which acts as a vehicle, or can be in the form of tablets, pills 
powders, lozenges, elixirs, suspensions, emulsions, solutions, syrups, aerosols, ointments, 
containing, for example, up to 10% by weight of the active compound, soft and hard gelatin 
capsules, suppositories, sterile injectable solutions and sterile packaged powders. 

For oral administration, the active ingredient may be combined with an oral, and non-toxic, 
pharmaceutically-acceptable carrier, such as, without limitation, lactose, starch, sucrose, glucose, 
sodium carbonate, mannitol, sorbitol, calcium carbonate, calcium phosphate, calcium sulfate, 
25 methyl cellulose, and the like; together with, optionally, disintegrating agents, such as, without 
limitation, maize, starch, methyl cellulose, agar bentonite, xanthan gum, alginic acid, and the like; 
and optionally, binding agents, for example, without limitation, gelatin, natural sugars, beta- 
lactose, com sweeteners, natural and synthetic gums, acacia, tragacanth, sodium alginate, 
carboxymethylcellulose, polyethylene glycol, waxes, and the like; and, optionally, lubricating 
30 agents, for example, without limitation, magnesium stearate, sodium stearate, stearic acid, sodium 
oleate, sodixnnbenzoate, sodium acetate, sodium chloride, talc, and the like. 

In powder forms, the carrier may be a finely divided solid which is in admixture with the finely 
divided active ingredient. The active ingredient may be mixed with a carrier having binding 
properties in suitable proportions and contacted in the shape and size desired to produce tablets. 
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The powders and tablets preferably contain from about 1 to about 99 weight percent of the active 
ingredient which is the novel composition of the present invention. Sxiitable solid carriers are 
magnesium carboxymethyl cellulose, low melting waxes, and cocoa butter. 

Sterile liqmd formulations include suspensions, emulsions, syrups and elixirs. The active 
5 ingredient can be dissolved or suspended in a pharmaceutically acceptable carriers, such as sterile 
water, sterile organic solvent, or a naixture of both sterile water and sterile organic solvent 

The active ingredient can also be dissolved in a suitable organic solvent, for example, aqueous 
propylene glycol. Other compositions can be made by dispersing the finely divided active 
ingredient in aqueous starch or sodium carboxymethyl cellulose solution or in a suitable oil. 

10 The formulation may be in unit dosage form, which is a physically discrete unit containing a unit 
dose, suitable for administration in human or other ntiammals. A unit dosage form can be a capsule 
or tablets, or a number of capsules or tablets. A "unit dose" is a predetermined quantity of the 
active compound of the present invention, calculated to produce the desired therapeutic effect, in 
association with one or more excipients. The quantity of active ingredient in a unit dose may be 

15 varied or adjusted from about 0.1 to about 1000 milligrams or more according to the particular 
treatment involved. 

Typical oral dosages of the present invention, when used for the indicated effects, will range from 
about O.Olmg /kg/day to about 100 mg/kg/day, preferably from 0.1 mg/kg/day to 30 mg/kg/day, 
and most preferably from about 0.5 mg/kg/day to about 10 mg/kg/day. In the case of parenteral 
20 administration, it has generally proven advantageous to administer quantities of about 0.001 to 
lOOmg /kg/day, preferably from 0.01 mg/kg/day to 1 mg/kg/day. The compounds of the present 
invention may be administered in a single daily dose, or the total daily dose may be administered 
in divided doses, two, three, or more times per day. Where delivery is via transdermal forms, of 
cotxrse, administration is continuous. 
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The present invention will be described as a form of examples, but they should by no means be 
construed as defining the metes and bounds of the present invention. 

In the examples below, all quantitative data, if not stated otherwise, relate to percentages by 
5 weight. 

Liquid Chromatography - Ma ss spectroscopy (LC-MS^ 

Micromass Platform LC with Shimadzu Phenomenex ODS column(4.6 mm X 30 mm) flushing a 
mixture of acetonitrile-water (9:1 to 1:9) at 1 ml/min of the flow rate. Mass spectra were obtained 
using electrospray (ES) ionization techniques. 

10 High Pressure Liquid Chromatography (HPIO : Method A 

Instrument: Hewlett Packard series; Column Temperature: 40'*C; Mobile Phase: Water and 
Acetonitrile (each of them contains 10 mM ammonium acetate); Column: Phenomenex Luna 3u 
C18(2) (4.6 mm X 30 mm); Flow Rate: 1.0 mL/min; Gradient : Time (minutes) : (Water / 
Acetonitrile) 0 min : 9 / 1, O.lmin : 9 / 1, l.Smin : 1 / 9, 3.5min :1 / 9, 4.5 min: 9/1. 

15 Hi|di Pressure Liquid Chromatography fflPLO : Method B 

Instrument: HP 1100 with DAD-detection; column: Kromasil RP-18, 60 mm x 2 mm, 3.5 ^m; 
eluent A: 5 ml HCIO4/I water, eluent B: acetonitrile; gradient: 0 min 2%B, 0.5 min 2%B, 4.5 min 
90%B, 6.5 min 90%B; flow rate: 0.75 ml/min; oven temp.: 30^C; UV-detection: 210 nm. 

Liquid Chromatography - Mass spectroscopy fLC-MS>: Method C 

20 iQstrument: Micromass Platform ZQ with HPLC Waters Alliance 2795; Column: Phenomenex 
Synergi 2\i Hydro-RP Mercury 20 mm x 4 mm; eluent A: 1 1 water + 0.5 ml 50% aqueous formic 
acid, eluent B: 1 1 acetonitrile + 0.5 ml aqueous formic acid; gradient: 0.0 min 90%A -> 2.5 min 
30%A -> 3.0 min 5%A -> 4.5 min 5%A; flow rate: 0.0 min 1 ml/min, 2.5 min/3.0 mm/4.5 min 2 
ml/min; oven temp.: 50°C; UV-detection: 210 nm. 

25 Hijgh Pressure Liquid Chromatography fHPLQ : Method D 

Instrument: HP 1100 with DAD-Detection; column: Kromasil 100 RP-18, 60 mm x 2.1 mm, 
3.5nm; eluent A: 5ml HCIO4 / 1 water, eluent B: acetonitrile; Gradient: 0 min 2%B; 0.5 min 2%B; 
4.5 min 90%B; 9 min 90%B; 9.2 min 2%B; 10 min 2%B; flow rate: 0.75 ml/min; oven temp.: 
30^C; UV-detection: 210 nm. 
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Liquid Chromatog ra phy - Mass spectrosccypv fLC-MS^: Method E 

Instrtiment: Micromass Platform LCZ with HPLC Agilent Series 1100; Column: Phenomenex 
Synergi 2^ Hydro-RP Mercury 20 mm x 4 mm; eluent A: 1 1 water + 0.5 ml 50% aqueous formic 
acid, eluent B: 1 1 acetonitrile + 0.5 ml aqueous formic acid; gradient: 0.0 min 90%A 2.5 min 
5 30%A ^ 3.0 min 5%A -> 4.5 min 5%A; flow rate: 0,0 min 1 ml/min, 2.5 min/3.0 min/4.5 min 2 
ml/min; oven temp.: 50*'C; UV-detection: 210 nm. 

Liquid Chromatography - Mass spectroscopy (LC-MS^i Method F 

Instrument MS: Micromass ZQ; instrument HPLC: Waters Alliance 2795; Column: Merck 
Chromolith SpeedROD RP-18e 50 mm x 4.6 mm; eluent A: water + 500 [il 50% aqueous formic 
10 acid / 1; eluent B: acetonitrile + 500 \xl 50% aqueous formic acid / 1; gradient: 0.0 min 10%B-> 3.0 
min 95%B-> 4,0 mm 95%B; oven temp.: 35*'C; flow rate: 0.0 min 1.0 ml/min-> 3.0 min 3.0 
ml/min"> 4.0 nrin 3.0 ml/min; UV-detection: 210 nm. 

Liquid Chromatopraphv ■ Mass spectr oscopy (LC-MS^: Method G 

Instrument MS: Micromass ZQ; instrument HPLC: HP 1 100 Series; UV DAD; column: Grom-Sil 
15 120 ODS-4 HE 50 mm x 2 mm, 3.0 ^im; eluent A: water + 500 |iil 50% aqueous formic acid / 1, 
eluent B: acetonitrile + 500 \xl 50% aqueous formic acid / 1; gradient: 0.0 min 0%B -> 2.9 min 
70%B 3.1 min 90%B 4.5 min 90%B; oyen temp.: 50 «C; flow rate: 0.8 ml/min; UV- 
detection: 210 nm. 

Preparative HPLC purifications are performed on a GROM-SIL 120 ODS-4 HE 10 jiun, 250 mm x 
20 30 mm column with acetonitrile/water gradients. 

Mass determination 

The mass determinations were carried out by MAT95 (Finnigan MAT). 
Melting points are uncorrected. 

^H NMR spectra were recorded using either Bruker DRX-300 (300 MHz for ^H) spectrometer or 
25 Brucker 500 UltraShieled™ (500 MHz for IH). Chemical shifts are reported in parts per million 
(ppm) with tetramethylsilane (TMS) as an internal standard at zero ppm. Coiq>ling constant (J) are 
giyen in hertz and the abbreviations s, d, t, q, m, and br refer to singlet, doblet, triplet, quartet, 
multiplet, and broad, respectively. 

TLC was performed on a precoated silica gel plate (Merck silica gel 60 F-254). Silica gel (WAKO- 
' 30 gel C-200 (75-150 fxm)) was used for all column chromatography separations. All chemicals were 
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reagent grade and were purchased from Sigma-Aldrich, Wako pure chemical industries, Ltd., Great 
Britain, Tokyo kasei kogyo Co., Ltd., Nacalai tesque. Inc., Watanahe Chemical Ind, Ltd., 
Maybridge pic, Lancaster Synthesis Ltd., Merck KgaA, Germany, or Kanto Chemical Co., Ltd. 

All starting materials are commercially available or can be prepared using methods cited in the 
5 literature. 

ASSAYS AISID PHARMACOLOGICAL TESTS 

The effect of the present compoimds was examined by the following assays and pharmacological 
tests. 

PMeasurement of capsaicin-induced Ca^"*" influx in the human VRl-transfected CHO cell line] 
10 (Assay 1) 

(1) Establishment of the hxman VRl -CH01uc9aeq cell line 

Human vanilloid receptor (hVRl) cDNA was cloned from libraries of axotomized dorsal 
root ganglia (WO 00/29577). The cloned hVRl cDNA was constructed with pcDNA3 
vector and transfected into a CH01uc9aeq cell line. The cell line contains aequorin and 

15 CRE-luciferase reporter genes as read-out signals. The transfectants were cloned by 

limiting dilution in selection medium (DMEM/F12 medixmi (Gibco BRL) supplemented 
wifli 10% PCS, 1.4 mM Sodium pyruvate, 20 mM HEPES, 0.15% Sodivmi bicarbonate, 
lOOU/ml penicillin, 100 |ig/ml streptomycin, 2 mM glutamine, non-essential amino acids 
and 2 mg/ml G418). Ca^"*" influx was examined in the capsaicin-stimulated clones. A high 

20 responder clone was selected and used for further experiments in the project. The human 

VRl-CH01uc9aeq cells were maintained in the selection mediimi and passaged every 3-4 
days at 1-2.5x10^ cells/flask (75 mm^). 

(2) Measumnent of Ca^ influx using FDSS-3000 

Human VRl-CH01uc9aeq cells were suspended in a culture medium which is the same as 
25 the selection medium except for G418 and seeded at a density of 1,000 cells per well into 

384-well plates (black walled clear-base / Nalge Nunc Intemational). Following the culture 
for 48 hrs the medium was changed to 2 juM Fluo-3 AM (Molecular Probes) and 0.02% 
Puronic F-127 in assay buffer (Hank's balanced salt solution (HBSS), 17 mM HEPES 
(pH7.4), 1 mM Probenecid, 0.1% BSA) and the cells were incubated for 60 min at 25°C. 
30 After washing twice with assay buffer the cells were incubated with a test compound or 

vehicle for 20 min at 25'=*C. Mobilization of cytoplasmic Ca^^ was measured by FDSS-3000 
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(A^=488irai, Xem=540mn / Hamamatsu Photonics) for 60 sec after the stimulation with 10 
nM capsaicin. Integral R was calculated and compared with controls. 

[Measurement of the capsaicin-induced Ca^* inflxix in primary cultured rat dorsal root ganglia 
neurons] (Assay 2) 

5 (1) Preparation of rat dorsal root ganglia neurons 

New bom Wister rats (5-11 days) were sacrificed and dorsal root ganglia (DRG) was 
removed. DRG was incubated with 0.1% trypsin (Gibco BRL) in PBS(-) (Gibco BRL) for 
30 min at 37°C, then a half volume of fetal calf serum (PCS) was added and the cells were 
spun down. The DRG neuron cells were resuspended in Ham F12/5% FCS/5% horse 
10 serum (Gibco BRL) and dispersed by repeated pipetting and passing through 70 }xm mesh 

(Falcon). The culture plate was incubated for 3 hours at 37*^0 to remove contaminating 
Schwann cells. Non-adherent cells were recovered and further cultured in laminin-coated 
384 well plates (Nunc) at 1x10"* cells/50 >il/well for 2 days in the presence of 50 ng/ml 
recombinant rat NGF (Sigma) and 50 |xM 5-fluorodeoxyuridine (Sigma). 

15 (2) Ca^"** mobili2ation assay 

DRG nexuron cells were washed twice with HBSS supplemented with 17 mM HEPES (pH 
7.4) and 0.1% BSA. After incubating witii 2 pM fluo-3AM (Molecular Probe), 0.02% 
• PF127 (Gibco BRL) and 1 mM probenecid (Sigma) for 40 min at 37*=*C, cells were washed 
3 times. The cells were incubated with VRl antagonists or vehicle (dimethylsulfoxide) and 
20 then with 1 |iM capsaicin in FDSS-6000 (Xex=480nm, W=520nm / Hamamatsu 

Photonics). The fluorescence changes at 480nm were monitored for 2.5 win. Integral R 
was calculated and compared with controls. 

[Organ bath assay to measure the capsaicin-induced bladder contraction] (Assay 3) 

Male Wistar rats (10 week old) were anesthetized with ether and sacrificed by dislocating the 
25 necks. The whole urinary bladder was excised and placed in oxygenated Modified Krebs-Henseleit 
solution (pH 7.4) of the following composition (112mM NaCl, 5.9 mM KCl, 1.2 mM MgClz, 
1.2 mM NaH2P04, 2 mM CaQa, 2.5 mM NaHCOa, 12 mM glucose). Contractile responses of flie 
urinary bladder were studied as described previously (Maggi CA et al: Br.J.Pharmacol. 108: 801- 
805, 1993]. Isometric tension was recorded under a load of 1 g using longitudinal strips of rat 
30 detrusor muscle. Bladder strips were equilibrated for 60 min before each stimulation. Contractile 
response to 80 mM KQ was determined at 15 min intervals until reproducible responses were 
obtained. The response to KCl was xised as^an internal standard to evaluate the maxnnal response 
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to capsaicin. The effects of the compounds were investigated by incubating the strips with 
con^)ounds for 30 min prior to the stimulation with 1 pM capsaicin (vehicle: 80% saline, 10% 
EtOH, and 10% Tween 80). One of the preparations made from flie same animal was served as a 
control while the others were used for evaluating compounds. Ratio of each capsaicin-induced 
contraction to the internal standard (i.e. KCl-induced contraction) was calculated and the effects of 
the test compounds on the capsaicin-induced contraction were evaluated, 

[Measurement of Ca^* influx in the human P2Xl-transfected CHO cell line] 

(1) Preparation of the human P2Xl-transfected CaHOlucPaeq cell line 

Himian P2Xl-transfected CH01uc9aeq cell line was established and maintained in 
Dulbecco's modified Eagle's medium (DMEM/F12) supplemented with 7.5% FCS, 
20 mM HEPES-KOH (pH 7.4), 1.4 mM sodium pyruvate, 100 U/ml penicillin, 100 jxg/ml 
streptomycin, 2 mM glutamine (Gibco BRL) and 0.5 Unite/nal apyrase (grade I, Sigma). 
The suspended cells were seeded in each well of 384-well optical bottom black plates 
(Nalge Nunc International) at 3 x 10^ / 50 pi / well. The cells were cultured for following 
48 hrs to adhere to the plates. 

(2) Measurem^it of the intracellular Ca^^ levels 

P2X1 receptor agonist-mediated increases in cytosolic Ca^"*" levels were measured using a 
fluorescent Ca^^ chelating dye, Fluo-3 AM (Molecular Probes). The plate-attached cells 
were washed twice with washing buffer (HBSS, 17 mM HEPES-KOH (pH 7.4), 0. 1% BSA 
and 0.5 units/ml apyrase), and incubated in 40 pi of loading buffer (1 pM Fluo-3 AM, 1 
mM probenecid, 1 pM cyclosporin A, 0.01% pluronic (Molecular Probes)in washing 
buffer) for 1 hour in a dark place. The plates were washed twice with 40 pi washing buffer 
and 35 fil of washing buffer were added in each well with 5 pi of test compounds or 2 ',5 - 
o-(2,4,6-trinitrophenyl) adenosine 5'-triphpsphate (Molecular Probes) as a reference. After 
further incubation for 10 minutes in dark 200 nM a, P-methylene ATP agonist was added 
to initiate the Ca^"^ mobilization. Fluorescence intensity was measured by FDSS-6000 
(X^^=410nm, A.em=510ran / Hamamatsu Photonics) at 250 msec intervals. Integral ratios 
were calculated from the data and con^ared with that of a control. 

[Measurement of capsaicin-induced bladder contraction in anesthetized rats] (Assay 4) 
(1) Animals 

Female Sprague-Dawley rats (200-250 g / Charles River Japan) were used. 
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Rats were anesthetized by intraperitoneal administration of urethane (Sigma) at 1.2 g/kg. 
The abdomen was opened through a midline incision, and a polyethylene catheter 
OBECTON DICKINSON, PESO) was implanted into the bladder flurougih tiie dome. In 
parallel, the inguinal region was incised, and a polyethylene catheter (Hibiki, size 5) filled 
with 2 lU / ml of heparin (Novo Hqparin, Aventis Pharma) in saline (Otsuka) was inserted 
into a common iliac artery. 

(3) Cystometric investigation 

The bladder catheter was connected via T-tube to a pressure transducer (Viggo- 
Spectramed Pte Ltd, DT-XXAD) and a microinjection pump (TERUMO). Saline was 
infused at room tenq^erature into the bladder at a rate of 2.4 ml/hr. Intravesical pressure 
was recorded continuously on a chart pen recorder (Yokogawa), At least tiiree 
reproducible noicturition cycles, corresponding to a 20-nainute period, were recorded 
before a test compoimd administration and used as baseline values. 

(4) Administration of test compounds and stimulation of bladder with capsaicin 

The saline infusion was stopped before administrating compounds. A testing compound 
dissolved in the mixture of ethanol, Tween 80 (ICN Biomedicals Inc.) and saline (1:1:8, 
v/v/v) was administered intraarterially at 10 mg/kg. 2ntiin after the administration of the 
compoimd 10 ^ig of capsaicin (Nacalai Tesque) dissolved in ethanol was administered 
intraarterially. 

(5) Analysis of cystometry parameters 

Relative increases in the capsaicin-induced intravesical pressure were analyzed from the 
cystometry data. The capsaicin-induced bladder pressures were compared with the 
maximum bladder pressure during micturition without the capsaicin stimulation. The 
testing contpounds-mediated inhibition of the increased bladder pressures was evaluated 
using Student's t-test. A probability level less than 5% was accepted as significant 
difference. 
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[Measuremmt of over active bladder in anesthetized cystitis rats] (Assay 5) 

(1) Animals 

Female Sprague-Dawley rats (180-250 g / Charles River Japan) were used. Cyclo- 
phosphamide (CYP) dissolved in saline was administered intraperitoneally at 150 mg/kg 
5 48 hours before experiment 

(2) Catheter inq)lantation 

Rats were anesthetized by intraperitoneal administration of urethane (Sigma) at 1.2S g/kg. 
The abdomen was opened through a midline incision^ and a polyethylene catheter 
(BECTON DICKINSON, PESO) was inq)lanted into the bladder tiirough the dome. In 
10 parallel, the inguinal region was incised, and a polyethylene catheter (BECTON 

DICKINSON, PESO) filled with saline (Otsuka) was inserted into a femoral vein. After the 
bladder was emptied, the rats were left for 1 hour for recovery from the operation. 

(3) Cystometric investigation 

The bladder catheter was connected via T-tube to a pressure transducer (Viggo- 
15 Spectramed Pte Ltd, DT-XXAD) and a microinjection pimip (TERUMO). Saline was 

infused at room temperature into the bladder at a rate of 3.6 ml/hr for 20 min. Intravesical 
pressure was recorded continuously on a chart pen recorder (Yokogawa). At least three 
reproducible micturition cycles, corresponding to a 20-minute period, were recorded 
before a test compound administration. 

20 (4) Administration of test conQK>unds 

A testing compound dissolved in the mixture of ethanol, Tween 80 (ICN Biomedicals Inc.) 
and saline (1:1:8, v/v/v) was administered intravenously at 0.05 mg/kg, 0.5 mg/kg or 
5 mg/kg. 3min after the administration of the compound, saline (Nacalai Tesque) was 
infused at room temperature into the bladder at a rate of 3 .6 ml/hr. 

25 (5) Analysis of cystometry parameters 

The cystometry parameters were analyzed as described previously [ Lecci A et al: Eur. J. 
Pharmacol. 259: 129-135, 1994]. The micturition frequency calculated from micturition 
interval and the bladder capacity calculated from a volume of infused saline until the first 
micturition were analyzed from the cystometry data. The testing compoimds-mediated 
30 inhibition of the frequency and the testing conipounds— mediated increase of bladder 
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capacity were evaluated using unpaired Student's t-test A probability levels less than 5% 
was accepted as significant difference. Data were analyzed as the mean ± SEM fi-om 4-7 
rats. 

[Measurement of Acute Pain] 

5 Acute pain is measured on a hot plate mainly in rats. Two variants of hot plate testing are used: In 
the classical variant animals are put on a hot surface (52 to 56 °C) and the latency time is measured 
until the animals show nociceptive behavior, such as stepping or foot licking. The other variant is 
an increasing temperature hot plate where the experimental animals are put on a surface of neutral 
temperature. Subsequently this surface is slowly but constantly heated until the animals begin to 
10 lick a hind paw. The temperature which is reached when hind paw licking begins is a measure for 
pain threshold. 

Compounds are tested against a vehicle treated control group. Substance application is performed 
at different time points via different ^plication routes (i.v., i.p., p.o., i.t., i.c.v., s.c, intradermal, 
transdermal) prior to pain testing. 

1 5 [Measurement of Persistent Pain] 

Persistent pain is measured with the fonnalin or capsaicin test, mainly in rats. A solution of 1 to 
5% formalin or 10 to 100 ^g capsaicin is injected into one hind paw of the experimental animal. 
Aft^ formalin or capsaicin application the animals show nociceptive reactions like flinching, 
licking and biting of the affected paw. The number of nociceptive reactions within a time firame of 
20 up to 90 minutes is a measure for intensity of pain. 

Compounds are tested against a vehicle treated control group. Substance apphcation is performed 
at different time points via different application routes (i.v., i.p,, p.o., i.t., i.c.v., s.c, intradermal, 
transdermal) prior to formalin or capsaicin administration. 

[Measurement of Neuropathic Pain] 

25 Neuropathic pain is induced by different variants of unilateral sciatic nerve injury mainly in rats. 
The operation is performed imder anesthesia. The first variant of sciatic nerve injury is produced 
by placing loosely constrictive ligatures around the common sciatic nerve (Bennett and Xie, Pain 
33 (1988): 87-107). The second variant is the tight ligation of about the half of the diameter of the 
common sciatic nerve (Seltzer et al.. Pain 43 (1990): 205-218). In the next variant, a group of 

30 models is used in which tight ligations or transections are made of either the L5 and L6 spinal 
nerves, or the L5 spinal nerve only (KJM SH; CHUNG JM, AN EXPERIMENTAL-MODEL FOR 
PERIPHERAL NEUROPATHY PRODUCED BY SEGMENTAL SPINAL NERVE LIGATION 
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IN THE RA, PAIN 50 (3) (1992): 355-363). The fourth variant involves an axotomy of two of the 
three terminal branches of the sciatic nerve (tibial and common peroneal nerves) leaving the 
remaining sural nerve intact whereas the last variant comprises the axotomy of only the tibial 
branch leaving the sural and common nerves uninjured. Control animals are treated with a sham 
5 operation. 

Postoperatively, the nerve injured animals develop a chronic mechanical allodynia, cold allodynia, 
as well as a thermal hyperalgesia. Mechanical allodynia is measured by means of a pressure 
transducer (electronic von Frey Anesthesiometer, UTC lac.-Life Scirace Instruments, Woodland 
Hills, SA, USA; Electronic von Frey System, Somedic Sales AB, H6rby, Sweden). Thermal 

10 hyperalgesia is measured by means of a radiant heat source (Plantar Test, Ugo Basile, Comerio, 
Italy), or by means of a cold plate of 5 to 10**C where the nocifensive reactions of the affected hind 
paw are counted as a measure of pain intensity. A further test for cold induced pain is the counting 
of nocifensive reactions, or duration of nocifensive responses after plantar administration of 
acetone to the affected hind limb. Chronic pain in general is assessed by registering the 

15 ckcadanian rhytms in activity (Surjo and Amdt, Universitat zu K51n, Cologne, Germany), and by 
scoring differences in gait (foot print patterns; FOOTPRINTS program, Klapdor et aL, 1997. A 
low cost method to analyse footjjrint patterns. J. NeuroscL Methods 75, 49-54). 

Compounds are tested against sham operated and vehicle treated control groups. Substance 
application is performed at different time points via different application routes (i.v., i.p., p.o., i.t, 
20 i.c.v., s.c, intradermal, transdermal) prior to pain testing. 

[Measurement of Inflammatory Pain] 

Inflammatory pain is induced mainly in rats by injection of 0.75 mg carrageenan or complete 
Freund's adjuvant into one hind paw. The animals develop an edema with mechanical allodynia as 
well as thermal hyperalgesia. Mechanical allodynia is measured by means of a pressure transducer 

25 (electronic von Frey Anesthesiometer, DTC Inc.-Life Science histruments. Woodland Hills, SA, 
USA). Thermal hyperalgesia is measured by means of a radiant heat source (Plantar Test, Ugo 
Basile, Comerio, Italy, Paw thermal stimulator, G. Ozaki, University of California, USA). For 
edema measurement two methods are being used. In the first method, the animals are sacrificed 
and the affected hindpaws sectioned and weighed. The second method comprises differences in 

30 paw volume by measuring water displacement in a plethysmometer (Ugo Basile, Comerio, Italy). 

Compoimds are tested against xminflamed as well as vehicle treated control groups. Substance 
application is performed at different time points via different application routes (i.v., i.p., p.o., i.t, 
i.c.v., S.C., intradermal, transdermal) prior to pain testing. 
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[Measurement of Diabetic Neuropathic Pain] 

Rats treated with a single intraperitoneal injection of 50 to 80 mg/kg strept02X)tocin develop a 
profound hyperglycenaia and mechanical allodynia within 1 to 3 weeks. Mechanical allodynia is 
measured by means of a pressure transducer (electronic von Frey Anesthesiometer, UTC Inc-Life 
S Science Instruments, Woodland Hills, SA, USA). 

Connpoimds are tested against diabetic and non-diabetic vehicle treated control groups. Substance 
apphcation is performed at different time points via different application routes (i.v., i.p., p.o., i.t., 
i.c.v., s.c, intradermal, transdermal) prior to pain testing. 

Results in capsaicin-induced Ca^ influx assay in the human VRl-transfected CHO cell line (Assay 
10 1) are shown in Exanxples and tables of the Exan^)les below. For practical reasons, the compounds 
are grouped in four classes based on activity as follows: 

IC5o=A(<or=)0.1^M<B(<or=)0.5 fAM<C(<or=) 1 pM<D 

The compoxmds of the present invention also show excellent selectivity, and strong activity in 
other assays 2-5 and assays for pain described above. 
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Preparing method of starting compounds 
4-Amino-2,3-dihydro-lH-inden-2-yl acetate 




O 



5 To a solution of 2-nitrobeiizyl bromide (1.00 g, 4.63 nimol) and diethyl malonate (0.741 g, 
4.63 mmol) in 30 ml of hexane was added potassium carbonate (0.640 g, 4.63 mmol) and 18- 
Crown-6 (0.012 g, 0.05 mmol). After stirred at 80 for 18 hours, the mixture was diluted with 
water and was extracted with ethyl acetate. The organic layer was washed with water, then with 
brine, and concentrated under reduced pressure to obtain crude diethyl (2-nitroben2^1)malonate. 

10 A solution of crude diethyl (2-nitrobenzyl)malonate in 6N aqueous HCl (15 ml) and acetic acid (15 
ml) was stirred at refluxing temperature for 48 hours. After cooled to ambient temperature, the 
mixture was concentrated imder reduced pressure. To the residue was added 10% aqueous NaOH 
solution and washed with ethyl acetate. The aqueous layer was acidified with aqueous HCl 
solution, and the mixture was extracted witfi ethyl acetate. The organic layer was dried over 
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MgS04, filtered, and concentrated under reduced pressure to obtain 3-(2-nitrophenyl)propanoic 
acid. 

NMR (Ca^Cla) 8 2.79 (t, /= 7,6 Hz, 2H), 3.24 (t, •/= 7.6 Hz, 2H), 7.38-7.44 (m, 2H), 7.55 (dt, 
7.6, 1 .6 Hz, IH), 7.96 (dd, 7= 7.6, 1,6 Hz, IH). 

A solution of 3-(2-iiitrophenyl)propanoic acid (1.20 g, 6.15 mmol) and tiiionyl chloride (0.878 g, 
7.38 mmol) in dichloromethane (5 ml) was stirred and heated to reflux for 2 hours. The nm:ture 
was concentrated under reduced pressure to obtain 3-(2-nitrophenyl)propanoyl chloride. To the 
obtained crude 3-(2-nitrophenyl)propanoyl chloride (1.31 g, 6.15 mmol) was added CS2, and 
aluminum trichloride (1.07 g, 8.0 mmol) was added portionwise at 0**C. The mixture was stirred at 
70°C for 3 hours, and after cooled to ambient temperature, water was added and extracted with 
ethyl acetate. The organic layer was dried over MgS04, filtered, and concentrated under reduced 
pressure. The obtained residue was purified by silica gel column chromatography 
(hexaneiethylacetate 10:1) to afford 4-nitroindan-l-one (0.44 g). 

'H NMR (CDCI3) 8 2.79-2.82 (m, 2H), 3.64-3.66 (m, 2H), 7.62 (t, 1.9 Hz, IH), 8.09 (d, 7.6 
Hz, IH), 8.47 (d, J= 8.2 Hz, IH). 

To a solution of 4-nitroindan-l-one (0.381 g, 2.15 mmol) in ethanol (5 nal) was added sodium 
borohydride (0.048 g, 1.29 mmol) at 0 °C, and the mixture was stirred at room temperature for 3 
hours. Aqueous solution of ammonium chloride was added to the mixture, and extracted with ethyl 
acetate. The organic layer was dried over MgS04, filtered, and concentrated under reduced 
pressure to obtain 4-nitroindan-l-ol. 

*H NMR (CDQs) 8 1.90 (d, 6.5 Hz, IH), 2.00-2.07 (m, IH), 2.56-2.63 (m, IH), 3.25-3.33 (m, 
IH), 3.54-3.60 (m, IH), 5.30-5.35 (m, IH), 7.44 (t, 8.2 Hz, IH), 7.72 (d, 7.6 Hz, IH), 8.12 
(d, 7=8.2 Hz, IH). 

A solution of 4-nitroindan-l-ol (0.385 g, 2.15 mmol) and /7-toluenesulfomc acid (5.0 mg, 
0.03 nwnol) in toluene (30 ml) was stirred and heated to reflux for 16 hours. After cooled to 
ambient temperature, the mixture was washed wifli aqueous sodium bicarbonate solution. The 
organic layer was dried over MgS04, filtered, and concentrated mider reduced pressure. The 
obtained residue was purified by preparatory TLC (heacanerethylacetate 3:1) to afford 7-nitro-l/r- 
indene (0.289 g). 



'H NMR (CDQa) 8 3.94 (s, 2H), 6.75 (dt, 5.7, 1.9 Hz, IH), 6.93 (dt, J= 5.7, 1.6 Hz, IH), 7.45 
(t, 7= 8.2 Hz, IH), 7,68 (d, 7= 7.6 Hz, IH), 8.05 (d, 8.2 Hz, IH). 
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To a solution of 2,3-dimethyl-2-butene (21.5 mg, 0.31 nunol) in THF (2 ml) at O^C was added 
borane-THF (0.307 ml, 0.31 mmol) dropwise. After stirred for Ihour at 0°C, T-nitro-liJ-indene 
(45.0 mg, 0.28 mmol) in THF (5 ml) was added dropwise, and the mixture was stirred for 2 hours 
at ambient temperature. The mixture was cooled to O^C, and water (0.15 ml), 4N aqueous sodium 
5 hydroxide (0.45 ml), and 30% H2O2 (0.45ml) were added. The mixture was then warmed to room 
temp^ture and poured into water, extracted with ethyl acetate and washed with brine. The 
organic layer was dried over MgS04, filtered, and concentrated under reduced pressure. To the 
obtained mixture in toluene (1 ml) was added acetic anhydride (40.8 mg, 0.40 mmol) and pyridine 
(0,4 ml), and then stiired for 16 hours at room temperature. The mixture was concentrated under 
10 reduced jiressure, and the obtained residue was purified by preparatory TLC (hcxane:ethylacetate 
2:1) to obtain 4-nitro-2,3-dihydro-lH-inden-2-yl acetate (16.0 mg). 

NMR (CDaa) 5 2.03 (s, 3H), 3.12 (dd, J=- 17.5, 1.6 Hz, IH), 3.40 (dd, J= 17.5, 6.3 Hz, IH), 
3.60 (dd, J= 19.2, 2.2 Hz, IH), 3.74 (dd, J= 19.2, 6.6 Hz, IH), 5.58-5.62 (m, IH), 7.39 (t, 7= 7.9 
Hz, IH), 7.54 (d, 7.3 Hz, IH), 8.06 (d, 7= 8,2 Hz, IH). 

15 To a mixture of 4-nitro-2,3-dihydro-lH-inden-2-yl acetate (100 mg, 0.45 nmiol) and anmionium 
chloride (100 mg) in ethanol (6 ml) and water (3 ml) was added iron powder (300 mg) portionwise 
at room temperature. The mixture was stirred at 90 °C for 1 hour, and after cooled to room 
temperature, the mixture was diluted with ethylacetate. The mixture was filtered through a pad of 
celite, and the filtrate was washed with brine, dried over MgS04, filtered, and concentrated under 

20 reduced pressure to obtain 4-amino-2,3-dihydro-lH-inden-2-yl acetate. 

^H NMR (CDCI3) S 2.03 (s, 3H), 2.81 (dd, 7= 16.4, 2.8 Hz, IH), 3.00 (dd, J= 16.7, 2.8 Hz, IH), 
3.14 (dd, J= 16.4, 6.6 Hz, IH), 3.29 (dd, 7= 16.7, 6.6 Hz, IH), 3.58 (br.s, 2H), 5.51-5.56 (m, IH), 
6.54 (d, J= 7.9 Hz, IH), 6.69 (d, 7= 7.3 Hz, IH), 7.04 (t, 7= 7.9 Hz, IH). 
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Example 1-1 

4-[({[4-CMoro-3-(trffluoromethyQphenyI]aiiiino}ca^^ 
acetate 




5 A mixture of 4-aiiiino-2,3-dihydro-lH-mden-2-yl acetate (86.4 mg, 0.45 mmol) and 4-chloro-3- 
trifluoromethylphenyl isocyanate (110 mg, 0.50 mmol) in 1,4-dioxane (2 m) was stirred at 50*^ for 
15 hours. The mixture was concentrated under reduced pressure, and to the obtained residue was 
added diisopropyl ettier. The precipitate was collected to afford 4-[({[4-chloro-3-(tri£luoro- 
metlQ^l)phenyl]amino}carbonyl)amino]-2,3-dihydro-lH-inden-2-yl acetate (128 n^ig). 

10 NMR (DMSO-rfe) 5 1.98 (s, 3H), 2.91 (ddd, 7= 19.6, 17.1, 1.9 Hz, 2H), 3.21-3.30 (m, 2H), 
5.40-5.45 (m, IH), 6.96 (d, 7.3 Hz, IH), 7.15 (t, 7= 7.9 Hz, IH), 7.62 (s, 2H), 7.71 (d, J- 8.2 
Hz, IH), 8.10 (s, IH), 8.25 (s, IH), 9,34 (s, IH); 

Molecular weight : 412.80 

MS (M+H): 413 

15 Mp 207-209*^0; 

Activity class: C 



In the similar maimer as described in Example 1-1, compoimds in Example 1-2 to 1-3 as shown in 
Table 1 were synthesized. 
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Table 1 



example 
# 


strnctare 


M.W. 


MS 
(M+1) 


MP 


activity 
class 


1-2 




392,38 


393 


166-168 


A 


1-3 


HN 

HO 


370,76 


371 


221-223 


A 



Startmg material 

(6-Ethoxy-5,8-diliydroiiaphthaIeii-l-yl)amine 



5 




A mixture of S-aimno-2-naphthol (4.78 g, 30.0 nrniol), benzaldehyde (3.50 g, 33.0 mmol), and 
magnesium sulfate (10.0 g) in THF (100 ml) was heated to reflux for 16 hours. After cooled to 
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ambient temperature, the mixture was filtered through a pad of celite and the filtrate was 
concentrated under reduced pressure. The obtained residue was recrystallized with diethylether to 
afford 5-{[phenylmethylene]amino}-2-naphthol (7.40 g). 

NMR (COaa) 5 5.06 (br.s, IH), 6.92 (d, J= 6.6 Hz, IH), 7.10-7.17 (m, 2H), 7.42-7.49 (dd, 
5 6.6 Hz, IH), 7.45-7.55 (m, 4H), 8.00-8.02 (m, 2H), 8.27 (d, J= 9.0 Hz, IH), 8.56 (s, IH) 

Molecular wei^t : 247.30 

MS (M+H): 248 

To a solution of 5-{(phenylmethylene)am]no}-2-naphthol (2.00 g, 8.09 mmol) in DMF (50 ml) was 
added ethyl iodide (1.39 g, 8.90 mmol) at room temperature and stirred at 50°C for 2 hours. After 
10 cooled to ambient temperature, water was added and the mixture was extracted with ethyl acetate. 
The organic layer was washed with water and farine, dried over MgS04, filtered, and concmtrated 
under reduced pressure. The obtained residue was purified by silica gel column chromatography 
(hexanerethylacetate 15:1) to afford (6-ethoxy-l-naphthyl)(phenylmetbylene)amine (1.54 g). 

^H NMR (CDCI3) 5 1.49 (3H, t, J= 6.8 Hz), 4.17 (2H, q, 7= 6.8 Hz), 6.91 (IH, dd, ^ = 1.1, 7.5 
15 Hz), 7.14-7.18 (2H, m), 7.41 (IH, dd, 7.2, 7.2 Hz), 7.50-7.61 (4H, m), 7.99-8.03 (2H, m), 8.25 
(IH, d, /= 8.7 Hz), 8.55 (IH, s); 

Molecular weight : 275.35 

MS (M+H): 276 

A mixture of (6-ethoxy-l-naphthyl)(phenylmethylene)amine (0.600 g, 2.18 mmol) and Pd/C 
20 (0.900 g) in ethyl acetate (15 ml) was stirred under argon at room temperature for 48 hours. The 
mixture was filtered through a pad of ceUte, and the filtrate was concentrated under reduced 
pressure. The obtained residue was purified by silica gel column chromatography 
(hexane:ethylacetate 4:1) to provide (6-ethoxy-l-naphthyl)amine (2.78 g). 

^H NMR (CDCI3) 5 1.46 (3H, t, J= 6.8 Hz), 4.06 (2H, brs), 4.13 (2H, q, 7- 6.8 Hz), 6.62 (IH, dd, 
25 y= 1.5, 6.8 Hz), 7.08-7.12 (2H, m), 7.16-7.25 (2H, m), 7.70 (IH, d, 7= 9.8 Hz) 

Molecular weight : 187.24 
MS (M+H): 188 



To a mixture of (6-etiioxy-l-naphthyl)amine (300 mg, 1.60 nmiol) and tert-buflianol (641 mg, 
8.65 mmol) in THF (4 ml) and liquid ammonia (55 ml) at -78°C was added lithium (96.8 mg. 
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13.94 mmol) portionwise. After the mixture was stirred for 30 minutes at — 78°C, methanol (9 ml) 
and water were added. Ammonia was removed at room temperature, and the resulted mixture was 
extracted with ethyl acetate. The organic layer was dried over MgS04, filtered, and concentrated 
under reduced pressure. The obtained residue was purified by silica gel column chromatography 
5 (hexane:ethylacetate 4:1) to afford (6-ethoxy-5,8-dihydronaphthalen-l-yl)ainine (248 mg), 

*H NMR (COaa) 8 1.33 (3H, t, y = 6.8 Hz), 3.17 (IH, dd, J= 3.4, 5.1 Hz), 3.20 (IH, dd, 3.4, 
5.1 Hz), 3.42 (IH, d, 7= 5.1 Hz), 3.43 (IH, d, jr= 5.1Hz), 3.57 (2H, brs), 3.81 (2H, q,y= 6.8 Hz), 
4.77 (IH, t, •/= 3.4 Hz), 6.52 (IH, d, •/= 7.9 Hz), 6.58 (lH,d, J= 7.5 Hz), 6.98 (IH, dd, J= 7.5, 7.9 
Hz). 

1 0 Molecular weight : 1 89.26 
MS(M+H): 190 
Example 2-1 



N-[4-ChIoro-3*-(trifluoromethyl)phenyl]-N'--(6-ethoxy-5,8-dihydronaphthalen-l-y])urea 




15 

Next, to a solution of (6-ethoxy-5,8-dihydronaphthalen-l-yl)amine (108 mg, 0.57 mmol) in THF (5 
ml) was added 4-chloro-3-trifluoromethyl isocyanate (139 mg, 0.63 mmol), and the mixture was 
stirred for 13 hours. Saturated aqueous solution of sodium carbonate was added and the mixture 
was extracted with ethylacetate. The organic layer was dried over MgS04, filtered, and 
20 concentrated under reduced pressure to obtain N-[4-chloro-3-(trifluoromethyl)phenyl]-N'-(6- 
ethoxy-5,8-dihydronaphfhalen-l-yl)urea (234 mg). 

'H NMR (DMSO-rfe) 8 1.26 (3H, t, 7= 6.8 Hz), 3.29<3.38 (4H, m), 3,80 (2H, q, y- 6.8 Hz), 6.91 
(IH, d, y = 7.5 Hz), 7.14 (IH, dd, 7 = 7.5, 7.9 Hz), 7.59-7.61 (2H, m), 8.01 (lH,s), 8.10 (IH, s), 
9.45 (lH,s) 



25 



Molecular weight : 410.82 



wo 2005/040100 



PCT/EP2004/011008 



82 



MS(M+H): 411 
Mp216«C; 
Activity class: B 
Example 2-2 

5 N-[4-Chloro-3Ktrffluoromethyr)phcnyl]-N'-(6-oxo-5^7,8-tetrah^^ 



To a solution of N-[4-cWoro-3<trifluorome1hyl)phenyl]-hP<6-e1hoxy-5,8-dft^ 
urea (50.0 mg, 0.12 mmol) was added aqueous IN HCl solution at room temperature. After stiired 
10 for 20 minutes, saturated aqueous solution of sodium carbonate was added and the mixture was 
extracted wifli ethylacetate. The organic layer was dried over MgS04, filtered, and concentrated 
under reduced pressure. The obtained residue was piirified by silica gel column chromatography 
Oiexanerethylacetate 1:2) to afford N-[4-chloro-3-(trifluoromethyl)phenyl]-N*-(6-oxo-5,6,7,8- 
tetrahydronaphthalen-l-yl)urea (41.7 mg). 

15 NMR (Acetone-rffi) 8 2,44 (2H, t, J = 6.4 Hz), 3.06 (2H, t, J'= 6.4 Hz), 3.57 (2H, s), 6.98 

(lH,d, 7.2 Hz), 7.19 (IH, dd, 7= 7.2, 7.5 Hz), 7.51-7.52 (2H, m), 7.74 (IH, dd, 2.6, 8.7 
Hz), 7.87 (IH, brs), 7.14 (IH, d, J= 2.6 Hz), 8.69 (, IH, brs); 

Molecular weight : 382.77 

MS(M+H): 383 

20 Mp219^C; 




Activity class: A 
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Example 2-3 

N-[4-CWoro-3KtrifIuoromethyQphenyIl-N'-(6-hydro3y-5,6,7,^^ 
yl)iirea 




5 To a solution of N-[4-chloro-3-(trifluoromethyl)phenyl]-NH6-oxo-5,6J,8-tetrahyd^^ 

yl)urea (70.0 mg, 0.18 xranol) in methanol (3 ml) was added sodium borohydride (7.61 mg, 
0.20 ramol) at 0 °C. After stirred for 30 minutes, flie mixture was concentrated imder reduced 
pressure and water was added. The mixture was extracted with ethylacetate, and the organic layer 
was dried over MgS04, filtered, and concentrated imder reduced pressure to obtain N-[4-chIoro-3- 
10 (trifluoi<)methyl)phenyl]-N'-(6-hydroxy-5,6,7,8-tetrahydronaphthalen-l-yl)urea (70.0 mg). 

*H NMR (Acetone-dfi) 8 1.75 (lH,m), 2.04 (IH, m), 2.59-3.04 (4H, m), 4.02 (IH, m), 6.84 (IH, d, 
7.2 Hz), 7.09 (IH, dd, J=- 7.2, 7.5 Hz), 7.50-7.53 (2H, m). 7.67 (IH, d, J= 7.5 Hz), 7.72 (IH, 
dd, J= 2.6, 8.7 Hz), 8.13 (IH, d, J= 2.6 Hz), 8.77 (IH, s); 

Molecular weight : 384.79 

15 MS(M+H): 385 

Mp216°C 

Activity class: A 

In the similar manner as described in Example 2-1, 2-2, or 2-3, compoimds in Example 2-4 to 2-9 
as shown in Table 2 were synthesized. 
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example 
# 


structure 


M.W. 


MS 
(M+1) 


MP 


activity 
class 


2-9 




414,82 


414 


112-127 


A 



Starting material 

(7-Methyl-5,6,7,8-tetrahydronaphthalen-l-yl)amine 




5 A mixture of 8-amino-3,4-dihydronaphthalen-2(lH)-one (1.61 g, 9.99 mmol), benzyl bromide 
(1.88 g, 11.0 mmol), and potassium carbonate (2.07 g, 15.0 mmol) in acetone (50 mL) was stirred 
at refluxing temperature for 16 hours. After the mixture was cooled to ambient teniperature, it was 
filtered through a pad of Celite, and the filtrate was concentrated under reduced pressxire. The 
obtained residue was purified by silica gel column chromatography (eluent: ethylacetate / hexane = 
10 1 / 10) to provide 8-(ben2ylamino)-3,4-dihydronaphthalen-2(lH)-one (1.87 g). 

NMR (CDCI3) 6 2.65 (dd, J= 12.9 Hz, 6.6 Hz, 2H), 3.10 (dd, /= 12.9 Hz, 6.6 Hz, 2H), 3.28 (s, 
2H), 3.71 (brs, IH), 4.31 (s, 2H), 6.55 (d, y = 8.1 Hz, IH), 6.60 (d, 7= 8.1 Hz, IH), 7.12 (t, J= 8.1 
Hz, IH), 7.23 - 7.40 (m, 5H); 

Molecular weight : 251.33 

15 MS (M+H): 252 
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To a suspension of methyltriphenylphosphonium iodide (2.12 g, 5.25 mmol) in tetrahydrofiaran 
(100 ml) was added sodium rerT-butoxide (0.56 g, 5.83 mmol) at 0°C. After the mixture was 
stirred for 30 minutes, a solution of 8-(benzylammo)-3,4-dihydronaphthalen-2(lH)-one (0.66 g, 
2.63 mmol) in tetrahydrofuran (10 ml) was added at room temperature and tben stirred at 100 "^C 
5 for 13 hours. The mixture was cooled to ambient temperature and was poured into water. The 
mixture was extracted with ethylacetate, and the organic layer was dried over Na2S04, filtered, and 
concentrated under reduced pressure to obtain N-benzyl-7-methylene-5,6,7,8-tetrahydro- 
naphthalen-l-amine (0.367 g). 

NMR (CDCI3) 5 2.45 (dd, J= 12.9 Hz, 6.6 Hz, 2H), 2.86 (dd, •/= 12.9 Hz, 6.6 Hz, 2H), 3.20 (s. 
10 2H), 3.80 (brs, IH), 4.37 (s, 2H), 4.86 - 4.90 (m, 2H), 6.50 (d, J= 8.1 Hz, IH), 6.55 (d, 8.1 Hz, 
IH), 7.05 (t, y = 8.1 Hz, IH), 7.29 - 7,41 (m, 5H); 

Molecular weight : 249.36 

MS QA^W): 250 

To a solution of N-benzyl-7-mefliylene-5,6,7,8-tetrahydronaphthalen-l-ariiine (0.50 g, 2.00 mmol) 
15 in tetrahydrofuran (5 ml) was added 0.5 M tetrahydrofuran solution of 9-borabicyclo[3.3.1]nonane 
dimer (8.20 ml, 4.10 mmol) at 0°C and then stirred at room temperature for 8 hoixrs. To the 
resulting mixture was added 3N aqueous solution of sodium hydroxide 82 ml) followed by 
aqueous 33% hydrogen peroxide solution (2 ml), and the mixture was stirred at room temperature 
for 6 hours. The mixture was extracted with ethylacetate, and the organic layer was washed with 
20 brine, dried over Na2S04, filtered, and concentrated imder reduced pressure. The obtained residue 
was purified by siUca gel column chromatography (eluent: ethylacetate / hexane = 1 / 4) to provide 
N-benzyl-7-methyl-5,6,7,8-tetrahydronaphthalen-l-amine (0.069 g). 

'HNMR(CDCl3) 5 1.11 (d,y=6.9Hz, 3H), 1.22- 1.24 (m, IH), 1.55-1.65 (m, IH), 1.80-2.05 
(m, 2H), 2.74 - 2.76 (m, 2H), 4.36 (s, 2H), 4.45 (brs, IH), 5.50 (hrs, IH), 6.49 (m, 2H), 7.05 (t, J- 
25 9.0 Hz, IH), 7.28 - 7.40 (m, 5H). 

A mixture of N-benzyl-7-methyl-5,6,7,8-tetrahydronaphthalen-l-amine (90.0 mg, 0.346 mmol) and 
palladium carbon (10.0 mg) in ethylacetate (10 ml) was stirred xmder hydrogen for 1 hour. The 
mixture was filtered through a pad of celite, and the filtrate was concentrated under reduced 
pressure. The obtained residue was purified by colvimn chromatography (eluent: ethylacetate / 
30 hexane = 1 / 3) to provide (7-methyl-5,6,7,8-tetrahydronaphthalen-l-yl)amine (46.0 mg). 



'H NMR (CDQa) 5 1.05 (d, J= 6.0 Hz, 3H), 1.09 - 1.19 (m, IH), 1.46 - 1.84 (m, 3H), 2.63- 2.69 
(m, 2H), 4.25 (brs, 2H), 4.36 (brs, IH), 6.45 - 6.49 (m, 2H), 6.93 (t, J= 6.0 Hz, IH); 
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Molecular weight : 161.25 
MS (M+H): 162 
Example 3-1 

N-[4-CWoro-3-(trffluoromethy0phenylI-N'K7-methyl-5,6J,8-tetr^^ 
5 yl)urea 




A mixture of (7-methyl-5,6,7,8-tetrahydronaphthalen-l-yl)ainine (30.0 mg, 0.186 mmol) and 4- 
cWoro-3-trifluoromethyl isocyanate (50.0 mg, 0.220 mmol) in tetrahydrofiiran (10 ml) was stirred 
at room tenq)erature for 16 hours. After the mixture was concentrated under reduced pressure, the 
10 obtained residue was purified by silica gel column chromatography (eluent: ethylacetate / hexane = 
1 / 3) to provide N-[4-cMoro-3-(trifluoromethyl)phenyl]-N'K7-methyl-5,6,7,8-tet^ 
naphthalen-l-yl)urea (42.0 mg). 

'H NMR (MeOD-rfj) 6 1.10 (d, •/= 6.0 Hz, 3H), 1.35 - 1.67 (m, IH), 1.70 - 1.92 (m, IH), 1.93 - 
2.15 (m, 3H), 2.61 - 2.70 (m, 2H), 3.88 - 3.92 (m, IH), 4.39 (d, J= 6.0 Hz, IH), 6.86 (d, 7= 9.0 
15 Hz, IH), 7.15 (d, 7= 9.0 Hz, IH), 7.48 (d, 7= 9.0 Hz, IH), 7.59 - 7.66 (m, 2H), 8.00 (s, IH). 

Molecular weight : 382.82 

MS OV[+H): 383 



Activity Class : A 
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Starting material 

(8-A]iiino-l,2;3,4-tetrahydronaphthalen-2-yl)methanol 





To a solution of 8-atnino-3,4-dihydronaphthalen-2(lH)-one (5.00 g, 31.0 mmol) and pyridine 
5 (3.68 g, 46.5 mmol) in tetrahydrofuran (60 ml) was added benzyl chlaroformate (6.35 g, 
37.2 tnmol) at 0**C. After the mixture was stirred at room temperature for 1 hour, it was poured into 
water and extracted with ethylacetate. The organic layer was washed with brine, dried over 
MgS04, filtered, and concentrated under reduced pressure. The obtained residue was washed with 
diethylether to provide benzyl (7-oxo-5,6,7,8-tetrahydronaphthalen-l-yl)carbamate (6.52 g). 

10 'H NMR (CDCU) 6 2.58 (t, 7- 6.8 Hz, 2H), 3.08 (t, J = 6.8 Hz, 2H), 3.47 (s, 2H), 5.19 (s, 2H), 
6.37 (brs, IH), 7.07 (d, J= 7.3 Hz, IH), 7.22 (t, 7.9 Hz, IH), 7.33 - 7.50 (m, 6H). 

To 2.6 M solution of n-butyllithium in hexane (1.72 ml) cooled at 0 C was added diisopropylamine 
(452 mg, 4.47 mmol) dropwise. After the mixture was stirred at room temperature for 15 minutes, 
a solution of benzyl (7-oxo-5,6,7,8-tetrahydronaphthalen-l-yl)carbamate (600 mg, 2.03 mmol) in 

15 tetrahydroftiran (1 ml) at -78°C and stirred for 1 hour. A solution of methoxymefhyl(diphenyl)- 
phosphine (550 mg, 2.23 mmol) in tetrahydrofiuran (1 mL) was added to ttie reaction mixture at - 
78*'C and then stirred for 16 hours at room temperature. The resulting mixture was poured into 
water and extracted with ethylacetate. The organic layer was washed with brine, dried over 
MgS04, jBltered, and concratrated under reduced pressure. The obtained residue was purified by 

20 silica gel colimm chromatography (eluent: hexane / ethylacetate =10/1) to provide benzyl [(7E)- 
7-(methoxymethylene)-5,6,7,8-tetrahydronaph1halen-l-yl]carbamate (109 mg). 
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*H NMR (CDCI3) 5 2.25 (t, 7= 6.3 Hz, 2H), 2.79 (t, J= 63 Hz, 2H), 3.33 (s, 2H), 3.60 (s, 3H), 
5.21 (s, 2H), 5.95 (s, IH), 6.49 (brs, IH), 6.85 (d, 7.6 Hz, IH), 7.12 (t, 7= 7.9 Hz, IH), 7.33 - 
7.43 (m, 5H), 7.73 (brs, IH). 

A solution of benzyl [(7E)-7-(meftoxymethylene>5,6,7,8-tetrahydronaph1iia^ 
5 (51.0 mg, 0.16 irnnol) in a mixture of tetrahydrofiiran (3 ml) and 2N aqueous HQ (6 ml) was 
stirred at room temperature for. 2 hoxirs, and tiien extracted with ethylacetate. The organic layer 
was washed with brine, dried over MgS04, filtered, and concentrated under reduced piressure. The 
obtained residue was dissolved in ethanol (2 ml) and sodium borohydride (5.97 mg, 0.16 mmol) 
was added at room tenqierature. After stirred for 2 hours, the mixture was poinred into water and 
10 extracted with diethylether. The organic layer was washed with brine, dried over MgS04, filtered, 
and concmtrated under reduced pressure. The obtained residue was purified by silica gel column 
chromatography (eluent: hexane / ethylacetate « 4 / 1) to provide ben^l [7-(hydroxymethyl)- 
5,6,7,8-tetrahydronaphthalen-l-yl]carbamate (34.0 mg). 

'H NMR (CDCI3) 6 1.39 (m, IH), 1.48 (brs, IH), 1^95 - 1.98 (m, 2H), 2.24 (dd, J= 16.1 Hz, 10.1 
15 Hz, IH), 2.72 (dd, 16.1 Hz, 5.2 Hz, IH), 2.77 - 2.88 (m, 3H), 3.63 - 3.65 (m, 2H), 5.20 (s, 2H), 
6.90 (d, y = 7.6 Hz, IH), 7.13 (d, 7= 7.7 Hz, IH), 7.32 - 7.42 (m, 5H), 7.62 (brs, IH). 

A mixture of benzyl [7-(hydroxymethyl)-5,6,7,8-tetrahydronaphthalen-l-yl]carbamate (32.0 mg, 
0.10 namol) and palladium carbon (30 mg) in ethanol (2 ml) was stirred under hydrogen at room 
temperature for 16 hours. The resulting mixture was filtered through a pad of celite, and the filtrate 
20 was concentrated under reduced pressure. The obtained residue was purified by silica gel colimin 
chromatography (eluent: hexane / ethylacetate = 4 / 1) to provide (8-amino-l,2,3,4- 
tetrahydronaphthalen-2-yl)methanol (1 1.0 mg). 



^H NMR (CDQa) 5 1.37 - 1.44 (m, 2H), 1.94 - 2,04 (m, 2H), 2.14 (dd, 16,1 Hz, 10.4 Hz, IH), 
2.64 (dd, J= 15.7 Hz, 15.3 Hz, IH), 2.79 - 2.82 (m, 2H), 3.58 (brs, 2H), 3.69 (d, 15.3 Hz, 2H), 
25 6.53 (d, J= 7.9 Hz, IH), 6.57 (d, •/= 7.5 Hz, IH), 6.95 (t, y = 15.3 Hz, IH), 
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Example 4-1 



N-[4-CWoro-3-(tiiflaoromethyl)phenyl]-N'-[7-(hydroxymeth^ 
naphfhalen-l-yqurea 




5 A mixture of (8-amino-l,2,3,4-tetrahydronaphthalen-2-yl)methanol (11.0 mg, 0.06 iranol) and 4- 
chloro-3-trifluoromethylphenyl isocyanate (13.7 mg, 0.06 mmol) in 1,4-^oxane (2 ml) was stirred 
for 2 hours at 50°C. The resulting mixture was concentrated under reduced pressure, and the 
obtained residue was washed with diisopropyl ether to provide N-[4-chloro-3-(trifluoro- 
methyl)phenyl]-N'-[7-(hydroxymethyl)-5,6,7,8-tetrahydronaphthalen-l-yl]urea (14.0 mg). 

10 *H NMR (DMSO^fi) 5. 1.31 (m, IH), L75-L83 (m, IH), 1.85 - 1.91 (m, IH), 2.21 (dd, J= 16.4 
Hz, 10.4 Hz, IH), 2.70-2.81 (m, 3H), 3.44 (t, 5.7 Hz, IH), 4.67 (t, 5.1 Hz, IH), 6.83 (d, J= 
7.5 Hz, IH), 7.05 (t, /= 7.8 Hz, IH), 7.56 - 7.64 (m, 3H), 7.94 (s, IH), 8.10 (d, J = 2.2 Hz, IH), 
9.49 (s, IH). 

mp 194-196°C; 

15 Molecular weight : 398.8 1 

MS (M+H): 399 



Activity Class : A 
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CHAPTER n fEXAMPLES^ 

Preparing method of starting compounds 

[Starting compound A] 



7-etlioxy-S,8-diliydronaphthalen-l-ylamine 




To a stirred solution of 8-aiTmio-2-naphthol (50.0 g, 314 mmol) in tetrahydrofiiran (1000 mL) was 
added di-t-butyldicarbonate (68.6 g, 314 mmol). The mixture was stirred at 70°C for 18 hours. 
After the mixture was cooled to room temperature, solvent was removed under reduced pressure. 

To the residue was added ethylacetate, and washed with saturated aqueous solution of sodium 
10 carbonate and then with water. The extracted organic laya: was dried over Na2S04, filtered, and 
concentrated under reduced pressure. To the obtained residue was added diisopropyl ether, and 
the precipitate was filtered and dried to afford N-t-butoxycarbonyl-8-amino-2-naphthol (64.2 g, 
79% yield). 

Next, to a mixture of N-t-butoxycarbonyl-8-amino-2-naphthol (64.0 g, 247 mmol) and Cesium 
15 carbonate (161 g, 493 mmol) in 300 mL anhydrous DMF was added iodoethane (42.3 g, 
272 mmol) at room temperature. The mixture was stirred at 60°C for 2 hours. Water was added to 
the mixture, and the product was extracted with ethylacetate. The organic layer was washed with 
water and brine, dried over Na2S04, filtered, and concentrated under reduced pressure. To the 
obtained residue was added diisopropyl ether and the precipitate was collected and dried to afford 
20 (7-ethoxy-naphthalen-l-yl)-carbamic acid t-butyl ester (47.9 g, 67.5 % yield). 

Next, to a (7-etfioxy-naphfhalen-l-yl)-carbamic acid t-butyl ester (47.9 g, 167 mmol) in 100 mL 
anhydrous 1,4-dioxane was added 4N HCl in 1,4-dioxane (100 mL) at O^'C. The mixture was 
stirred at room temperature for 2 hours. Diisopropyl ether was added to the reaction mixture and 
flie precipitate was filtered. To the obtained solid was added saturated sodium bicarbonate and the 
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product was extracted with ethylacetate. The organic layer was dried over Na2S04, filtered, and 
concentrated under reduced pressure to afford 7-eflioxy-naphthalen-l-ylamine (27.0 g, 86.3 % 
yield). 

Next, to a flask containing a mixture of 7-ethoxy-naphthalen-l-ylaniine (1.80 g, 9.61 mmol) and t- 
5 buthanol (2.13 g, 28.8 mmol) in tetrahydrofiiran (20 mL) was collected liquid ammonia (300 mL) 
at -78*^. To the mixture was added lithium (0.200 g, 28.8 mmol) over 30 minutes and stirred at - 
78®C for 1 hour. Methanol and water was added, and the mixture was stirred at room temperature 
for 16 hours to allow ammonia to evaporate. To the obtained residue was added ethylacetate. The 
organic layer was washed with water, dried over Na2S04, filtered, and concentrated under 
10 reduced pressure to afford 7-ethoxy-5,8-dihydronaphthalen-l-ylamine (1.37 g, 76 % yield). 

[Starting compound B] 



8-aDodno-l^^,4-tetrahydro-naphthalen-2-oi 




To a stirred solution of 7-ethoxy-5,8-dihydronaphthalen-l-ylamine (1.07 g, 5.65 mmol) in tetra- 
15 hydrofuran (30 mL) was added solution of aqueous 2N HQ (10 mL), and stiired at 40°C for 
1 hour. The mixture was neutralized with addition of sodiiun bicorbonate, and the product was 
extracted with ethylacetate. The organic layer was washed witii water, dried over Na2S04, filtered, 
and concentrated imder reduced pressure to afford 8-anaino-3,4-dihydro-lH-naphthalen-2-one 
(0.71 g, 78% yield). 

20 Next, to 8-amino-3,4-dihydro-lH-naphthalen-2-one (0.050 g, 0.318 mmol) in methanol (10 mL) 
was added sodium borohydride (0.030 g, 0.175 mmol) at 0°C, and the mixture was stirred for 
1 hour. The mixture was poured into water, and the product was extracted with ethylacetate. The 
organic layer was dried over Na2S04, filtered, and concentrated under reduced pressure to afford 8- 
amino-l,2,3,4-tetrahydro-naphthalen-2-ol (0.037 g, 71 % yield). 
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[Starting compoiind C] 

8-Aiiiiiio-l,2^,4-tetraIiydro-naphfliaIen-2-oI(eiiantloiner) 




To a stirred solution of benzenerutheniiim(ir) chloride dimer (3.10 mg, 0.006 mmol) and (IS, 2R)- 
5 (-)-cis-l-airano-2-indanol (3.7 mg, 0.025 mmol) in degaussed isopropanol was heated at 80°C for 
20 minutes vinder argon. The mixture was added to the solution of 8-amino-3,4-dihydro-lH- 
naphthalen-2-one (50 mg, 0.310 mmol) in isopropanol (3 mL) at room temperature. A solution of 
potassiimi hydroxide (3.48 mg, 0.062 mmol) in isopropanol (1 mL) was added, and the n^xture 
was stiired at 45''C for 1 hour. The mixture was passed through silica gel and washed with 
10 ethylacetate. The filtrate was concentrated under reduced pressure to afford 8-amino-l,2,3,4- 
tetrahydro-naphthalen-2-ol enantiomer (33.0 mg, 65 % yield). 

The other enantiomer of 8-amino-l,2,3,4-tetrahydronaplithalen-2-ol was obtained in the same 
fashion replacing (lS,2R)-(-)-cis-l-amino-2-indanol with (lR,2S)-(+)-cis-l-amino-2-indanoL 

[Starting compound D] 
15 (7-liydroxy-5,6,7,8-tetraliydro-naphthalen-l-yl)-carbamic acid phenyl ester 




To a stirred solution of 8-amino-l,2,3,4-tetrahydro-'naphthalen-2-ol (30.0 mg, 0.18 mmol) and 
pyridine (21.8 mg, 0.28 mmol) in 1.0 mL THF was added phenyl chloroformate (30.2 mg, 
0.19 mmol), and the mixture was stirred for 1 hour at room temperature. To the product mixture 
20 was added water and extracted with ethylacetate. The organic layer was washed with brine, dried 
over Na2S04, filtered and concentrated under reduced pressure. The obtained residue was 
triturated with ethylacetate and hexane to afiford (7-hydroxy-5,6,7,8-tetrahydro-naphthalen-l-yl)- 
carbamic acid phenyl ester (25.2 mg, 48 % yield). 
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N-13-beii2odioxoI-5-yl-N*-(7-hydroxy-5,6,7,8-tetrahydronaphthaIeB-l 




To a solution of phenyl l,3-benzodioxol-5-ylcarbamate (51.5 mg, 0,20 mmol) in dimethylsulfoxide 



5 (1 mL) was added 8~arnino-l,2,3,4"tetrahydronaphthalen-2-ol (32.6 mg, 0.20 mmol) at room 
temperature. The mixture was stirred at lOC^C for 1.5 hours, then the mixture was concentrated 
under reduced pressure. The resulting residue was purified by preparatory TLC (hexane / 
ethylacetate = 1 / 1) to obtain N-l,3-ben2odioxol-5-yl-N'-(7-hydroxy-5,6,7,8-tetrahydronaphthalen- 
l-yl)\area(7,10mg). 

10 NMR (DMSO-rffi) 8 1.55-1.66 (m, IH), 1.82-1.94 (m, IH), 2.38 (dd, ^ = 16.8, 8.1 Hz, IH), 
2.79-2.91 (m, 3H), 3,89-3.99 (m, IH), 4.88 (d, J= 4.2 Hz, IH), 5.96 (s, 2H), 6.73 (dd, y= 2.1, 8.4 
Hz, IH), 6.77 (d, y = 7.8 Hz, IH), 6.83 (d, 7= 8.4 Hz, IH), 7.03 (t, J= 8.1 Hz, IH), 7.22 (d, J= 2.1 
Hz, IH), 7.64 (d, 7= 7.8 Hz, IH), 7.72 (s, IH), 8.93 (s, IH); 

Molecular weight : 326.36 

15 MS (M+H) : 327 

Mp 209-21 l^C; 

Activity grade: C 

In the similar manner as described in Example 1-1, compounds in Example 1-2 to 1- 13 as shown 
in Table 1 were synthesized. 
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example 

# 


structure 


M.W. 


MS 
(M+1) 


MP 


activity 
class 
















1-2 




HN N N 


329,40 


330 


amorphous 


B 


1-3 


HO^ 
I 


HN'^^O 


322,41 


323 


193-195 


B 


1-4 






375,43 


376 


200-202 


B 
















1-5 






297,36 


298 


203 


C 






CO 










1-6 


"1 


297,36 


298 


243 


C 
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example 
# 


structure 


M.W. 


MS 
(M+1) 


MP 


activlQr 
class 


1-7 


ft 

HN O 


336,44 


337 


216 


A 


1-8 




380,47 


381 


225 


A 














1-9 


HN O 


297,36 


298 


230 


C 




xxx> 










1-10 




340,38 


341 


190 


A 


1-11 


HN^O ^^"^ 

X6 


359,43 


360 


208 


A 
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example 
# 


strnctnre 


M.W. 


MS 
(M+1) 


MP 


activity 
class 


1-12 




F 


365,35 


366 


211-212 


A 


1-13 




F 


401,81 


366 


204-205 


A 



Starting material 

l-[2,2-difluoro-l,3-ben2odioxol-5-yl]niethana2nine 




5 2,2-Difluoro-l,3-beiizodioxole>5-carbonitrile (1000 mg, 5.46 mol) in ethanol (100 ml) is treated in 
the presence of Pd/C (200 mg) under a hydrogen atmosphere of 3 bar for Ih. The catalyst is 
filtered off. The solvent is removed under reduced jn-essure and the crude mixture is treated with 
diethyl ether. The resulting crystals are separated from the solvent via a glass filter. 

Yield: 650mg(64%) 

10 *H NMR (300 MHz, DMSO-dg) 5 3.79 (s, 2H), 7.19 (d, IH), 7.35 (d, IH), 7.42 (s, IH). 
LC-MS (ESI*): 188 (M+H)"*'; Retention time: 0.93 min (methode C) 
Example 2-1 

N- {[2,2-difluoro- l,3-benzodioxol-5-yI]meftyl}-N*-[(7R)-7-hydroxy-5,6,7,8-^ 
l-yl]urea 
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Phenyl-[(7R)-7-hydroxy-5,6J,84etrahydronaphthalen-l-yl]carbamate (100 mg, 0.35 mmol) and 1- 
[2,2-difluoro-13-benzodioxol-5-yl]methanamine (66 mg, O.SSirunol) are dissolved in 
dimethylsulfoxide (2.00 ml) and stirred at room temperature for Ih. The raw material is purified 
5 viaHPLC. 

Yield: 47 mg (35%) 

NMR (300 MHz, DMSO-de) 5 1.52-1.64 (m, IH), 1.84-1.89 (m, IH), 2.34 (dd, IH), 2.64-2.87 
(m, 3H), 3.91-3.92 (m, IH), 4.29 (d, 2H), 4.82 (d, IH), 6.72 (d, IH), 6.98 (t, IH), 7.05 (t, IH), 7.15 
(dd, IH), 7.33-7.37 (m, 2H), 7.60-7.62 (m, 2H). 

10 LC-MS (ESt): 377 A (M+H)*; Retention time: 2.00 min (method C) 
Example 2-2 

N-{[3K5Woro-5-(trifluoromethyl)pyridin-2-yl]methyl}-N'-[(7R)-7-hydroxy-5,6,7,8-tetra^ 
naphthalen- 1 -yl]urea 




15 Phenyl-[(7R)-7-hydroxy-5,6,7,8-tetrahydronaphthalen-l-yl]carbamate (300 mg, 1.06 mmol), l-[3- 
chloro-5-(trifluoromethyl)pyridin-2-yl]methanamine hydrochloride (261 mg, 1.06 mmol) and N,N- 
diisopropylethylamine (191 mg, 1.48 mmol) are dissolved in diraethylsulfoxide (2.00 ml). The 
mixture is reacted at 60 ""C for 3h, partitioned between ethyl acetate and water, the organic layer is 
dried over magnesium sulfate and evaporated to dryness in vacuo. The raw material is triturated 

20 with diethyl ether, filtered and dried. 



Yield: 347mg(82%) 
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NMR (200 MHz, DMSO-d^) 5 1.45-1.68 (m, IH), 1.78-1.95 (m, IH), 2.27-2.95 (m, 4H), 3,82- 
4.03 (m, IH), 4.62 (d, 2H), 4.86 (d, IH), 6.72 (d, IH), 6.98 (t, IH), 7.28 (t, IH), 7.60 (d, IH), 7.95 
(s, IH), 8.48 (d, IH), 8.93 (d, IH). 

MS (ESI*): 400.1 (M+H)"" 

5 HPLC: Retention time 4.1 min (method B) 

CHAPTER in rEXAMPLES^ 

Preparing method of starting compounds 

[Starting compound A] 



7-ethoxy-5,8-dihydronaphthaIen-l-ylamine 




To a stirred solution of 8-amino-2-naphthol (50.0 g, 314 mmol) in tetrahydrofuran (1000 mL) was 
added di-t-butyldicarbohate (68.6 g, 314 mmol). The mixture was stirred at 70*'C for 18 hours. 
After the mixture was cooled to room temperature, solvent was removed under reduced pressure. 
To the residue was added ethylacetate, and washed with saturated aqueous solution of sodium 
15 carbonate and then with water. The extracted organic layer was dried over Na2S04, filtered, and 
concentrated under reduced pressure. To the obtained residue was added diisopropyl ether, and 
the precipitate was filtered and dried to afford N-t-butoxycarbonyl-8-amino-2-naphthol (64.2 g, 
79% yield). 

Next, to a mixture of N-t-butoxycarbonyl-8-amino-2-naphthol (64.0 g, 247 mmol) and Cesium 
20 carbonate (161 g, 493 mmol) in 300 mL anhydrous DMF was added iodoethane (42.3 g, 
272 mmol) at room temperature. The mixture was stirred at SO^C for 2 hours. Water was added to 
the nndxture, and the product was extracted with ethylacetate. The organic layer was washed with 
water and brine, dried over Na2S04, filtered, and concentrated under reduced pressure. To the 
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obtained residue was added diisopropyl ether and the precipitate was collected and dried to afford 
(7-ethoxy-naphthalen-l-yl)-carbamic acid t-butyl ester (47.9 g, 67.5 % yield). 

Next, to a (7-^thoxy-naphthaIen-.l-yl)-carbamic acid t-butyl ester (47.9 g, 167mmol) in 100 mL 
anhydrous 1,4-dioxane was added 4N HCl in 1,4-dioxane (100 mL) at O'XJ. The mixture was 
5 stirred at room temperature for 2 hours. Diisopropyl ether was added to the reaction mixture and 
the precipitate was filtered. To the obtained solid was added saturated sodium bicarbonate and the 
product was extracted with ethylacetate. The organic layer was dried over Na2S04, filtered, and 
concentrated under reduced pressure to afford 7-ethoxy-naphthalen-l-ylamine (27.0 g, 86.3 % 
yield). 

10 Next, to a flask containing a mixture of 7-ethoxy-naphthalen-l-ylamine (1.80 g, 9.61 mmol) and t- 
buthanol (2.13 g, 28.8 mmol) in tetrahydrofuran (20 mL) was collected liquid ammonia (300 mL) 
at -78°C. To the mixture was added lithium (0.200 g, 28.8 mmol) over 30 minutes and stirred at - 
78°C for 1 hour. Methanol and water was added, and the mixture was stirred at room temperature 
for 16 hours to allow ammonia to evaporate. To the obtained residue was added ethylacetate. The 

15 organic layer was washed with water, dried over Na2S04, filtered, and concentrated imder 
reduced iiressure to afford 7-ethoxy-5,8-dihydronaphthalen-l-ylamine (1.37 g, 76 % yield). 

[Starting compound B] 



8-ammo-l,2,3,4-tetrahydro-naphthalen-2-ol 




20 To a stirred solution of 7-ethoxy-5,8-dihydronaphthalen-l-ylamine (1.07 g, 5.65 mmol) in 
tetrahydrofuran (30 mL) was added solution of aqueous 2N HCl (10 mL), and stiired at 40°C for 1 
hour. The mixture was neutralized with addition of sodium bicorbonate, and the product was 
extracted with ethylacetate. The organic layer was washed with water, dried over Na2S04, 
filtered, and concentrated under reduced pressure to afford 8-amino-3,4-dihydro-lH-naphthalen-2- 

25 one (0.71 g, 78 % yield). 

Next, to 8-amino-3,4-dihydro-lH-naphthalen-2-one (0.050 g, 0.318 mmol) in methanol (10 mL) 
was added sodium borohydride (0.030 g, 0.175 mmol) at 0°C, and flie mixture was stirred for 1 
hour. The mixture was poured into water, and the product was extracted with ethylacetate. The 
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organic layer was dried over Na2S04, filtered, and concentrated under reduced pressure to afford 8- 
amino-l,2,3,4-tetraliydro-naphthalen-2-ol (0.037 g, 71 % yield). 

[Starting compound C] 

8-Aiiiino-l,2^,4-tetrahydro-naphthaIen-2-ol(enantiomer) 




5 

To a stirred solution of benzenerutfaenium(II) chloride dimer (3.10 mg, 0.006 mmol) and (IS, 2R> 
(-)-cis-l>amino-2-indanol (3.7 nag, 0.025 mmol) in degaussed isopropanol was heated at 80°C for 
20 niinutes under argon. The mixture was added to the solution of 8-aniino-3,4-dihydro-lH- 
naphthalen-2-one (50 mg, 0.310 mmol) in isopropanol (3 mL) at room temperature. A solution of 
10 potassium hydroxide (3.48 mg, 0.062 mmol) in isopropanol (1 mL) was added, and the mixture 
was stiired at 45®C for 1 hour. The naixture was passed through silica gel and washed with 
ethylacetate. The filtrate was concentrated under reduced pressure to afford 8-aniino-l, 2,3,4- 
tetrahydro-naphthalen-2-ol enantiomer (33.0 mg, 65 % yield). 

The other enantiomer of 8-amino-l,2,3,4-tetrahydronaphthalen-2-ol was obtained in the same 
1 5 fashion replacing (1 S,2R)-(-)-cis-l-amino-2-indanol with (lR,2S)-(+)-cis-l -ainino-2-indanol. 

Pi^xample 1-1] 



5-chloro-N-(7-hydroxy-S,6,7,8-tetrahyd^onaphthalen-l-yl)-lH-indole-2-carboxaini^ 




To 8-amino-l,2,3,4-'tetrahydronaphthalen-2-ol (25.0 mg, 0,15 mmol) in tetrahydroforan (2mL) 
20 was added 5-chloro-lH-indole-2-carboxyhc acid (30.0 mg, 0.15 mmol), l,r-carbonyldi(l,2,4- 
triazole) (31.6 mg, 0.15 mmol), and pyridine (12.1 mg, 0.15 mmol) at room temperature. After the 
mixture was stirred for 5 hours, water was added and then extracted with ethylacetate. The organic 
layer was dried over MgS04, filtered, and concentrated under reduced pressure. The obtained 
residue was washed with diethylether to provide 5-chloro-N-<7-hydroxy-5,6,7,8-tetrahydro- 
25 naphthalen-l-yl)-lH-indole-2-carboxamide (10.3 mg). 
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Molecular weight : 340.81 
MS (ESI) m/z 341 {M^BJ" 
Melting Point 254.3 
Activity Class: B 

5 In the similar manner as described in Example 1-1, compounds in Example 1-2 to 1- 4 as shown in 
Table 1 were synthesized. 

Table! 



example 
# 


stractnre 


M.W. 


MS 
(M+1) 


MP 


activity 
class 


1-2 




( 

HN 








297,36 


298 


184-186 


C 


1-3 






H 

t 


c 


> 
I 


335,33 


336 


217-218 


B 


1-4 




C 


1 


360,25 


361 


189 decomp. 


C 
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[Starting compound D] 

2-bromo-N-(7-hydroxy-5,6,7,8-tetrahydronaphthaIen-l-yl)acetainide 




To a mixture of 8-animo-3,4-dihydronaphflialen-2(lH)-one (1.67 g, 20.2 mmol) and pyridine 
5 (0.949 g, 12.0 mmol) in tetrahydrofiiran (80 mL) was added bromoacetyl chloride (1.73 g, 
1 1.0 mmol) in tetrahydrofuran (20 mL) at 0 After the mixture was stirred for 2 hours at rooni 
tenq)erature, water (50 mL) was added and extracted with ethylacetate. The organic layer was 
dried over MgS04, filtered, and concentrated xmder reduced pressure. The obtained residue was 
purified by silica gel column chromatography (eluent: ethylacetate / hexane = 1 / 2) to provide 2- 
10 bromo-N-(7-oxo-5,6,7,8-tetrahydronaphthalm-l-yl)acetamide (2.18 g). 

Molecular weight : 282.14 

MS (ESI) : m/z 283 [M+H]* 

NMR (CDCls-^ 6 2.48 (t, J- 6.0 Hz, 2H), 3.05 (t, ^ = 6.0 Hz, 2H), 3.47 (s, 2H), 4.30 (s, 2H), 
7.14 -"7.28 (m, 3H), 9.76 (brs, IH). 

15 To a solution of 2-bromo-N-(7-oxo-5,6,7,8-tetrahydronaphthalen-l-yl)acetamide (564 mg, 
2.00 mmol) in methanol (10 mL) was added sodium borohydride at 0**C. After the mixture was 
stirred for 30 minutes, water (2 mL) was added and then concentrated under reduced pressure. The 
resulting residue was mixed with tetrahydrofuran and filtered. The filtrate was concentrated under 
reduced pressure to afford 24n:omo-N-<7-hydro7q^-5,6,7,8-tetrahydronaphthalen-l-yl)acetainide 

20 (558 mg). 

Molecular weight : 284.15 
MS (ESI) m/z 285 [M+H]* 
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[Example 2-1] 

2N-[4H:Woro-3-(trifluoromcthyI)phenyl]-lNK7-bydro:qr-5,6,7^ 



yl)glyciBainide 




5 A mixture of 2-bromo-N-<7-hydroxy-5,6,7,8-tetrahydronaph1hden-l-yl)aceta^ (141 mg, 
0,50 mmol) and 4-chloro-3-trifluoroinefliylaniline (93.9 mg, 0.48 mmol) in dimethylsulfoxide 
(7 mL) was stirred at room temperature for 16 hours. To tiie reaction mixture was added potassiimi 
carbonate (138 mg, 1.00 mmol) and stirred at 50 **C for 48 hours. The mixture was poured into 
water and extracted with ethyl acetate. The organic layer was dried over MgS04, filtered, and 
10 concentrated under reduced pressure. The obtained residue was purified by silica gel column 
chromatography (eluent: ethyl acetate / hexane = 1 / 1) to give 2N-[4-chloro-3-(trifluoromethyl)- 
phenyl]-lN-(7-hydroxy-5,6,7,8-tetrahydronaphthalen-l-yl)glycinamide (28.1 mg). 

Molecular weight : 398.82 

MS (ESI) m/z 399 [M+H]"' 

15 HPLC Retention Time: 4.45 minutes (Method A) 

Activity Class: A 

[Starting compound £] 

ethyl-N-methyl-N-[4-(trifluoromethoxy)phenyl]glycinate 




20 N-Methyl-4-trifluoromethoxyaniline (100 mg, 0.52 mmol), ethyl bromoacetate (262 mg, 
1.57 mmol) and sodium carbonate (166 mg, L57 mmol) are reacted in dimethylacetamide (5 ml) at 
60 °C over night. The reaction mixture is partitioned between ethyl acetate and water, the organic 
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layer is dried over magnesium sulfate and evaporated to dryness in vacuo. The raw material is 
purified by preparative HPLC with an acetonitrile/water gradient. 

Yield: 106mg(73%) 

*H NMR (400 MHz, DMSO-de) 8 1.15 (t, 3H), 2.98 (s, 3H), 4.10 (q, 2H), 4.21 (s, 2H), 6.70 (d, 
5 2H), 7.12 (d, 2H). 

MS(ESr*}: 278.1 CM+H]"^ 

HPLC: Retention time 4.9 min (method B). 

[Starting compound F] 

N-metfayl-N-[4-(trifluoromethoxy)phenyl]glycine 



Etiiyl-N-methyl-N-[4-(trifluoromethoxy)phenyl]glycinate (200 mg, 0.72 mmol) and potassium 
hydroxide (81 mg, 1.44 mmol) are dissolved in methanol/water (3 nal/1 ml) and stirred for 1 h at 
room temperature. The reaction mixture is acidified with 0.5 N hydrochloric acid to pH = 3 and 
partitioned between ethyl acetate and water. The organic extracts are dried over magnesium sulfate 
15 and evaporated to dryness in vacuo. The raw material is purified by preparative chromatography 
on silica (eluent: ethyl acetate/methanol, 1:0 — 5:1). 

Yield: 35mg(18%) 

*H NMR (300 MHz, DMSO-d^) 5 2.97 (s, 3H), 4.05 (s, 2H), 6.67 (d, 2H), 7. 12 (d, 2H). 
MS (ESr): 247.9 [M-H]' 
20 HPLC: Retention time 4.2 min (method B). 
[Starting compound G] 



10 




2-bromo-N-[(7R)-7-hydroxy-5,6,7,8-tetrahydronaphthalen-l-yl]acetamide 
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(2R)-8-Anuno-l,2,3,4-tetrahydro-naphthalen-2-ol (1.20 g, 7.35 mmol) is dissolved in ethyl acetate 
(38 ml). Saturated aqueous sodium hydrogencarbonate (19 ml) is added, the mixture is stirred 
vigorously and bromoacetyl chloride (1.16 g, 7.35 mmol) is added slowly. Stirring continues for 10 
5 minutes, the aqueous layer is separated and the organic layer is dried over magnesium sulfate, 
filtered and evaporated to dryness. The raw material is triturated with diethyl ether, filtered and 
dried in vacuo. 

Yield: 1.65 g (79%) 

NMR (200 MHz, DMSO-d^) 5 1.48-1.70 (m, IH), 1.78-1.95 (m, IH), 2.41 (dd, IH), 2.60-2.95 
10 (m, 3H), 3.80-3.98 (m, IH), 4.08 (s, 2H), 4.84 (br s, IH), 6.93 (d, IH), 7.08 (t, IH), 7.18 (d, IH), 
9.61 (s, IH). 

MS (ESf): 301 IM+NH4]* 
HPLC: Retention time 3.40 min (method B). 
[Starting compound H] 
15 5-[4-(trifluoromethoxy)phenyl]pyridine-2-carboxylic acid 




Under an argon atmosphere, to 4 ml 1,2-dimethoxyethane are added 5-bromo-pyridine-2- 
carboxylic acid (93 mg, 0.46 mmol), [4-(trifluoromethoxy)phenyl]boronic acid (114 mg, 0.55 
mmol), 0.51 ml of a 2M aqueous sodium carbonate solution and dichlorobis- 
20 (triphenylphosphin)palladium(II) (20 mg, 0.03 mmol). The mixture is stirred at 90 ^^C overnight, 
cooled and quenched witti water. Ethyl acetate is added and ihe mixture adjusted to pH = 2 with 
IN hydrochloric acid. After threefold extraction with ethyl acetate, the combined organic layers 
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are dried over magnesium sulfate, filtered, and evaporated in vacuo. The residue is purified by 
silica gel chromatography (eluent: dichlorometfaane/methanol 5:1). 

Yield: 56mg(43%). 

MS (BSr): 282 [M-H]- 

5 HPLC: Retention time 4.01 min (method B) 

[Starting compound I] 

5-[4-(trifluoromethyl)phenyl]pyridine-2-carboxylic acid 




The connpoimd is obtained accordingly to the procedure for starting con^und H firom 5-bromo- 
10 pyridine-2-carboxylic acid (93 mg, 0.46 mmol) and [4-(trifluoromethyl)phenyl]boronic acid (105 
mg, 0.55 mmol). 

Yield: 76mg(62%). 

LC-MS (ESI*): 268 [M+H]'^; Retention time: 1.97 min (method E) 
[Starting compound J] 
15 methyl 6-[4-(trifluoromethoxy)phenyl]nicotinate 




Under an argon atmosphere, to 4 ml 1,2-dimethoxy ethane are added methyl 6-chlQronicotinate 
(230 mg, L06 mmol), [4-(trifluoromethoxy)phenyl]boronic acid (268 mg, 1.31 mmol), 1.28 ml of a 
2M aqueous sodium carbonate solution and tetrakis-(triphenylphosphin)palladium(0) (62 mg, 0.05 
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mmol). The mixture is stirred at 80 ''C for 16h, cooled and quenched with water. After threefold 
extraction with ethyl acetate, the combined organic layers are washed with brine, dried over 
magnesium sulfate, filtered, and evaporated in vacuo. The residue is purified by silica gel 
chromatography (eluent: cyclohexane/ethyl acetate 7:1). 

5 Yield: 180mg(57%). 

NMR (400 MHz, DMSO-de) 5 3.92 (s, 3H), 7.53 (d, 2H), 8.17 (d, IH), 8.30 (d, 2H), 8.40 (dd, 
IH). 9.18 (d,lH). 

MS (ESI*): 298 [M+H]* 

HPLC: Retention time 5.01 min (method B) 

10 [Starting compound K] 

methyl 6-[4-(trifluoromethyl)phenyl]mcotinate 




The compound is obtained accordingly to the procedure for starting compound J fi-om methyl 6- 
chloronicotinate (l.OOg, 5.83 mmol) and [4-(trifluoromethyl)phenyl]boronic acid (1.33 g, 6.99 
15 mmol). 

Yield: 1.06 mg (65%). 

*H NMR (300 MHz, DMSO^de) 5 3,92 (s, 3H), 7.90 (d, 2H), 8.25 (dd, IH), 8.38 (d, 2H), 8.42 (dd, 
IH), 9.21 (dd, IH). 

MS (ESI*): 282 [M+H]"^ 

20 HPLC: Retention time 4.88 min (method B) 



[Starting compound L] 
6-[4-(trifluoromethoxy)phenyl]mcotinic acid 
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HO 




^ o 



Methyl 6-[4-(trifluoromethoxy)phenyl]nicotmate (170 mg, 0.57 inmol) and powdered potassium 
hydroxide (96 mg, 1.72 mmol) are dissolved in 2 ml methanol and 0.05 ml water. After stirring the 
mixture at 40 °C overnight, the methanol is evaporated in vacuo. The residue is taken up with 
5 water and ethyl acetate and the aqueous phase is adjusted to pH=2 with IN hydrochloric acid. 
After threefold extraction with ethyl acetate, the combined organic layers are washed with brine, 
dried over magnesiimi sulfate, and evaporated. The remaining residue is treated with diethyl ether, 
filtered, washed with diethyl ether and dried. 

Yield: 148mg(91%). 

10 NMR (400 MHz, DMSO-dg) 5 7.58 (d, 2H), 8.21 (d, IH), 8.36 (d, 2H), 8.42 (dd, IH), 9.22 (d, 
IH) 13.50 (s, IH). 

MS CESO: 284 (M+H)* 

HPLC: Retention time 4.33 min (metiiod B) 

[Starting compound M] 

15 6-[4-(trifluoromethyl)phenyl]nicotmic acid 



HO 




CF 



3 



The compound is obtained accordingly to the procedure for starting compound L from methyl 6-[4- 
(trifluoromethyl)phenyl]nicotinate (250 mg, 0.89 mmol). 



Yield: 212mg(89%). 
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NMR (400 MHz, DMSO-de) 8 7.90 (d, 2H), 8.23 (d, IH), 8.35-8.42 (m, 3H,), 9.19 (d, IH), 
13.3-13.7 (broads, IH). 

MS (ESf): 268 [M+H]+ 

HPLC: Retention time 4.40 min (method B) 

5 [Example 3-1] 

N-[(7R>7-hydroxy-5,6,7,8-tetrahydronaphthalen-l-yl]-^^ 
phenyljglycinamide 




(2R)-8-Ainino-l,2,3,4-tetraliydro-naphthalen-2-ol (21 mg, 0.13 mmol), N'-(3-dimethylamino- 
10 propyl)-N-ethylcarbodiimide hydrochloride (32 mg, 0.17 mmol), 1-hydroxy-lH-benzotriazole 
(21 mg, 0.15 mmol) and N-methyl-N-[4-(trifluoromethoxy)phenyl]glycine (35 mg, 0.14 mmol) are 
dissolved in dimethylacetamide (3 ml). The reaction nnixture is stirred over nig^t at room 
temperature, partitioned between ethyl acetate and water, dried over magnesium sul&te and 
evaporated to dryness in vacuo. The raw material is purified by chromatography on silica (eluent: 
15 cyclohexane/ethyl acetate, 1 : 1). 

Yield: 24 mg (45%). 

*H NMR (300 MHz, DMSO-dg) 5 1.5-1.65 (m, IH), 1.78-1.90 (m, IH), 2.40 (dd, IH), 2.62-2.90 
(m, 3H), 3.32-3.44 (m, IH), 4.18 (s, 2H), 6.75 (d, 2H), 6,90 (d, IH), 7.04 (t, IH), 7.12-7.22 (m, 
3H), 9.20 (s, IH). 

20 MS (ESf): 395.0 [M+H]'' 

HPLC: RetCTtion time 4.4 min (method B) 

[Example 3-2] 



N-[(7R)-7-hydroxy-5,6,7,8-tetrahydronaphthalen-l-yl]-N^-[4-(trifluoromethoxy)phenyl]- 
glycinamide 
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2-Bromo-N-[(m)-7-hydroxy-5,6,7,84etrahydronaphaalen-l-yl]acetamide (100 mg, 0.35 nmaol), 4- 
trifluoromethoxyaniline (62 mg, 0.35 mmol) and triethylamine (71 mg, 0.70 mmol) are dissolved 
in dry dimethylformaraide (2 ml) and stirred at 60 for 2 h. The mixture is partitioned between 
5 ethyl acetate and water, the organic layer is dried over magnesium sulfate and evaporated to 
dryness. The raw material is purified by preparative chromatography on silica (eluent: 
cyclohexane/ethyl acetate, 2:1-0:1). 

Yield: 8 mg (6%). 

*H NMR (200 MHz, DMSO-d^) 5 1.40-1.70 (m, IH), 1.73-1.92 (m, IH), 2.35 (dd, IH), 2.55-2.95 
10 (m, 3H), 3.80^.05 (m, 3H), 4.80 (d, IH), 6.38 (t, IH), 6.66 (d, 2H), 6.90 (d, IH), 7.00-7.20 (m, 
3H), 7.27 (d, IH), 9.23 (s, IH). 

MS (ESf): 381.3 [M+H]'*' 

HPLC: Retention time 4.35 min (method B). 

[Example 3-3] 

15 N-[(7R)-7-hydroxy-5,6,7,8-tetrahydronaphthalen-l-yl]-4-(trifluoromethoxy)bei^^ 




(2R)-8-Amino-l,2,3,4-tetrahydro-naphthalen-2-ol (70 mg, 0.43 mmol), N'-(3-dimethylamino- 
propyl)-N-ethylcarbodiimide hydrochloride (107 mg, 0.56 mmol), l-hydroxy-lH-ben2X)triazole 
hydrate (70 mg, 0.52 mmol) and 4-trifluoromethoxybenzoic acid (97 mg, 0.47 mmol) are dissolved 
20 in dimethylfomiamide (3 ml). The reaction mixture is stirred over night at room temperature and 
then evaporated to dryness in vacuo. The raw material is solved in DMSO and purified by HPLC. 
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^HNMR (300 MHz, DMSO^) 5 1.73-1.83 (m, IH), 2.02-2.15 (m, IH), 2.92-3.19 (m. 3H), 3.98- 
4.12 (m, 2H), 5.00 (d, IH), 7.19-7.33 (m, 3H), 7.72 (d, IH), 8.29 (d, 2H), 10.12 (s, IH). 

LC-MS (ESI*): 352.1 [M+H]^; Retention time: 2.88 min (metiiod G) 

[Example 3-4] 

N-[(7R>7-hydroxy-5,6,7,8-tetrahydronaphthden-l-yl]-4-(trifluoromeft^^ 




(2R)-8-Amino-l,2,3,4-tetrahydro-naphthalen-2-ol (70 mg, 0.43 mmol), N'-(3-^ethylainino- 
propyl)-N-ethylcarbodiimide hydrochloride (107 mg, 0.56nmol), 1 -hydroxy- IH-brazotriazole 
hydrate (70 mg, 0.52 mmol) and 4-trifluoromethylbenzoic acid (90 mg, 0.47 mmol) are dissolved 
in dimethylformamide (3 ml). The reaction mixture is stirred over nigjit at room tenq)erature and 
then evaporated to dryness in vacuo. The raw material is solved in DMSO and purified by HPLC. 

Yield: 110mg(76%). 

'H NMR (300 MHz, DMSO^e) 5 1.55-1.67 (m, IH), 1.87-1.92 (m, IH), 2.48 (dd, IH), 2.72-2.96 
(m, 3H), 3.87-3.91 (m, IH), 4.75 (dd, IH), 7.15-7.01 (m, 3H), 7.91 (d, 2H), 8.16 (d, 2H), 10.00 (s, 
IH). 

LC-MS (ESI*): 336.1 [M+H]*; Retention time: 2.84 min (method G) 
[Example 3-5] 

N-[(7R)-7-hydroxy-5,6,7,8-tetrahydronaphthalen-l.yl]-2-[4-(trifluoromethyl)phen^^ 
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(2R)-8-Ammo-l,2,3,4-tetrahydr<Mwph1iialen-2-ol (70 nog, 0.43 mmol), N'-(3-<iiniethylainmo- 
propyl)-N-ethylcarbodiiinide hydrochloride (107 mg, 0.56 mmol), l-hydroxy-lH-ben2»triazole 
iQfdrate (70 mg, 0.52 mmol) and [4-(trifluon>melhyl)phenyl]acetic acid (96 mg, 0.47 mmol) are 
5 dissolved in dimethylfoimamide (3 ml). The reaction mixture is stirred over night at room 
ten^eiature and evaporated to dryness in vacuo. The raw material is solved in DMSO and 
purified by HPLC. 

Yield: 108mg(72%). 

'HNMR (300 MHz, DMSO-de) 5 1.53-1.65 (m, IH), 1.83-1.88 (m. IH), 2.42 (dd, IH). 2.66-2.91 
10 (m. 3H). 3.80 (s, 2H), 3.86-3.90 (m, IH), 4.77 (d. IH), 6.91 (d. IH), 7.04 (t, IH), 7.18 (d, IH), 7.57 
(d, 2H), 7.70 (d, IH), 9.43 (s, IH). 

LC-MS (ESI*): 350.1 [M+H]*; Retention time: 2.86 min (mefliod G) 
[Example 3-6] 

N-[(7R)-7-hydroxy-5,6,7,8-tetrahydronaphthalen-l-yl]-3-[4-(trifluoromethyl)phenyl]propanamide 




(2R)-8-Amino-l,2,3,4-tetrahydro-naphthalen-2-ol (70 mg, 0.43 mmol), N'-(3-dimethylainino- 
propyl)-N-ethylcarbodiimide hydrochloride (107 mg, 0.56 mmol), 1-hydroxy-lH-benzotriazole 
hydrate (70 mg, 0.52 mmol) and [4-(trifluoromethyl)phenyl]propanoic acid (103 mg, 0.47 mmol) 
are dissoWed in dimethylformamide (3 ml). The reaction mixture is stirred over ni^t at room 
20 temperature and then evaporated to dryness in vacuo. The raw material is solved in DMSO and 
purified by HPLC. 
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Yield: 85mg(55%). 

NMR (300 MHz, DMSO-dtf) 5 1.52-1.64 (m, IH), 1.82-1.87 (m, IH), 2.37 (dd, IH), 2.66-2.90 
(m, 5H), 3.01 (t, 2H), 3.84 (m, IH), 4.74 (d, IH), 6.89 (d, IH), 7.03 (t, IH), 7.13 (d, IH), 7.50 (d, 
2H), 7.65 (d, IH), 9.14 (s, IH). 

5 LC-MS (ESf): 364.1 [M+H]"^; Retention time: 2.97 min (method G) 

[Example 3-7] 

N-[(7R)-7-hydroxy-5,6,7,8-tetrahydronaphthalen-l-yl]-2-[4<trifluarom 




(2R)-8-Aniino-l,2,3,4-tetrahydro-naplithalen-2-ol (100 mg, 0.61 mmol), N'-(3-dimethylamino- 
10 propyl)-N-ethylcarbodiimide hydrochloride (153 mg, 0.80 mmol), l-hydroxy-lH-benzotriazole 
hydrate (99 mg, 0.74 mmol) and [4-(trifluorometiioxy)phenyl]acetic acid (148 mg, 0.67 mmol) are 
dissolved in dimethylformanride (3 ml). The reaction mixture is stirred over night at room 
temperature and then evaporated to dryness in vacuo. The raw material is solved in DMSO and 
purified by HPLC. 

15 Yield: 170mg(76%). 

*H NMR (300 MHz, DMSO-de) 6 1.51-1.65 (m, IH), 1.76-1.92 (m, IH), 2.41 (dd, IH), 2.79-2.87 
(m, 3H), 3.72 (s, 2H), 3.81-3.94 (m, IH), 4.85 (d, IH), 6.91 (d, IH), 7.05 (t, IH), 7.17 (d, IH), 7.33 
(d, 2H), 7.45 (d, IH), 9.44 (s, IH). 

LC-MS OESI^: 366.0 [M+Hf ; Retention time: 2.08 min (method F) 



20 (Example 3-8] 

2-(4-chlorophenoxy)-N-[(7R)-7-hydroxy-5,6,7,8-tetrahydronaphthalen-l-yl]acetamide 
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Under an argon atmosphere, (2R)-8-anuno-l,2,3,4-tetrahydro-naphthalen-2-ol (150 mg, 
0.92 mmol), NX3-^inaethylaminopropyl)-N-ethylcarbodiiniide hydrochloride (229 mg, 
1.19 mmol), 1-hydroxy-lH-benzotriazole (149 mg, 1.10 mmol) and (4-chlorophenoxy)acetic acid 
5 (189 mg, 1.01 mmol) are added to 2 ml DMF at room temperature and the reaction is stirred 
overnight. Water is then added and the resulting mixture is extracted with ethyl acetate three times. 
The combined organic phases are washed with brine, dried over magnesium sulfate and evaporated 
in vacuo. The residue is purified first by chromatography on silica gel (eluent cyclohexane/ethyl 
acetate 2:1), then by preparative reversed phase HPLC (eluent water/acetonitrile gradient). After 
10 collecting the appropriate product fractions and evaporating the solvent in vacuo, the residue is 
washed thoroughly with diethyl ether and dried to give the target compound 

Yield: 227mg(74%). 

NMR (400 MHz, DMSO-d<;) S 1,53-1.65 (m, IH), 1.81-1.91 (m, IH), 2.42 (dd, IH), 2.73 (ddd, 
IH), 2.84 (dd, IH), 2.88 (dd, IH), 3.84-3.94 (m, IH), 4.72 (s, 2H), 4,81 (d, IH), 6.95 (d, IH), 7.05 
15 (d, 2H), 7.09 (d, IH), 7.21 (d, IH), 7.37 (d, 2H), 9.39 s, IH). 

MS (ESI*): 332 [M+H]^ 

HPLC: Retention time 4.23 min (method B) 

[Example 3-9] 

2.(2,4-difluorophenoxy)-N-[(7R)-7-hydroxy-5,6,7,84etrahydronaph1iialen-l-yl]aceta^ 



O F 
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The compound is obtained accordingly to the procedure for Example 3-8 from (2R)-8-amino- 
l,2,3,4-tetrahydro-naphthalen-2-ol (150 mg, 0.92 mmol) and (2,4-difluorophenoxy)acetic acid (190 
mg, 1.01 mmol). 

Yield: 199mg(65%) 

ISIMR (400 MHz, DMSO-dg) 5 1.53-1.66 (m, IH), 1.81-1.92 (m, IH), 2.42 (dd, IH), 2.73 (ddd, 
IH), 2.84 (dd, IH), 2.88 (dd, IH), 3.84-3.94 (m, IH), 4.80 (s, 2H), 4.81 (d, IH), 6.94 (d, IH), 7.00- 
7.12 (m, 2H), 7.20 (dt, IH), 7.26 (d, IH), 7.33 (ddd, IH) 9.35 (s, IH).. 

MS (ESf): 334 [M+Hf 

HPLC: Retention time 4.1 1 min (method B) 

[Example 3-10] 

2-[2-chloro-4-(trifluoromethyl)phenoxy]-N-[(7R)-7-hydroxy-5,6,7,8-tetralty 
yl]acetamide 




The compound is obtained accordingly to the procedure for Example 3-8 from (2R)-8-amino- 
l,2,3,4-tetrahydro-naphthalen-2-ol (80 mg, 0.49 mmol) and [2-chloro-4-(tri£luoromethyl)- 
phenoxy]acetic acid (137 mg, 0.54 mmol). 

Yield: 150mg(77%). 

'H NMR (xOO MHz, DMSO-dg) 5 1.55-1.67 (m, IH), 1.82-1.92 (m, IH), 2.46 (dd, IH), 2.73 (ddd, 
IH), 2.86 (dd, IH), 2.90 (dd, IH), 3.86-3.96 (m, IH), 4.84 (d, IH), 4.50 (s, 2H), 6.94 (d, IH), 7.09 
(t, IH), 7.3 l(d, IH), 7.35 (d, IH), 7,72 (dd, IH), 7.89 (d, IH), 9.34 (s, IH). 

MS (ESI*): 400 [M+H]"^ 



HPLC: Retention time 4,64 min (method D) 
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[Example 3-11] 

N-[(m>7-hy<toxy-5,6,7,8-tetrahydronaphflialen-l-yl]-2-[4Ktrifl^ 



HO 




XX 



CF3 



The conq>ound is obtained accordingly to the procedure for Example 3-8 (omitting the first 
5 chromatography over silica gel) from (2R)-8-amino-l,2,3,4-tetrahydro-naphthalen-2-ol (100 mg, 
0.61 mmol) and [4-(trifluorome1iiyl)phenoxy]acetic acid (148 mg, 0.67 mmol). 

Yield: 153 mg (68 %). 

'HNMR (400 MHz, DMSO-dc) 5 1.54-1.66 (m, IH), 1.81-1.92 (m, IH), 2.43 (dd, IH), 2.73 (ddd, 
IH), 2.81-2.92 (m, 2H), 3.84-3.94 (m, IH), 4.81 (d, IH), 4.83 (s, 2H). 6.96 (d, IH), 7.08 (t, IH), 
10 7.16-7 J24 (m, 2H), 7.70 (d, IH), 9.46 (s, HQ. 

MS (CI^: 383 [M+NH*]* 

HPLC: Retention time 4.38 min (method B) 

[Example 3-12] 

N-[(7R)-7-hydroxy-5,6,7,8-tetraltydronaphflialen-l-yl]-2-[4-(trifluoromethoxy)phenoxy]-acetamide 



15 




'CF3 



The coinpound is obtained accordingly to the procedure for Example 3-8 (the crude reaction 
mixture is applied to reversed phase HPLC purification directly) from (2R)-8-amino-l, 2,3,4- 
tetrahydro-naphthalen-2-ol (80 mg, 0.49 mmol) and [4-(trifluoromethoxy)phenoxy]acetic acid (127 
mg, 0.54 mmol). 

20 Yield: 119 mg (64%). . 



wo 2005/040100 PCT/EP2004/011008 

118 

'H NMR (400 MHz, DMSO-d^) 5 L54-1.66 (m, IH), L81-1.91 (m, IH), 2.42 (dd, IH), 2.73 (ddd, 
IH), 2.84 (dd, IH). 2.88 (dd, IH), 3.84-3.94 (m, IH), 4.75 (s, 2H), .81 (d, IH), 6.96 (d, IH), 7.09 
(t, IH), 7.12 (d, IH), 7.21 (d, IH), 7.34 (d, IH), 9.41 (s. IH). 

MS (Cf): 399 [M+NKif 

5 HPLC: Retention time 4.44 min (method B) 

pSxample 3-13] 

N-[(7R)-7-hydroxy-5,6,7,8-tetraliydronaphflialen4-yl]-5-[4Ktri^ 
carboxamide 




10 The compound is obtained accordingly to the procedure for Example 3-8 (the crude reaction 
mixture is applied to reversed phase HPLC purification directly) from (2R)-'8~aniino-l,2,3,4- 
tetrahydro-naphthalen-2-ol (25 mg, 0.15 mmol) and 5-[4-(trifluoromethoxy)phenyl]pyridine-2- 
carboxylic acid (50 mg, 0.18 mmol). 

Yield: 20mg(31%). 

15 ^H NMR (400 MHz, DMSO-de) 5 1.41-1.52 (m, IH), 1.68-1.76 (m, IH), 2.37 (dd, IH), 2.59 (dd, 
IH), 2.74 (dt, IH), 2.81 (dd, IH), 3.75-3.85 (m, IH), 4.71 (d, IH), 6.79 (d, IH), 6.99 (t, IH), 7.38 
(d, 2H), 7.53-7.61 (m, IH), 7.82 (d, 2H), 8.07 (d, IH), 8.22 (dd, IH), 8.91 (d, IH), 10.01 (s, IH). 

LC-MS (ESt): 429 [M+H]^; Retention time: 2.81 min (method E) 

[Example 3-14] 



20 N-[(7R)-7-hydroxy-5,6,7,8-tetrahydronaphthalen-l-yl]-5-[4-(trifluoromethyl)phCT^ 
carboxamide 
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The coiiq)Ound is obtained accordingly to the procedure for Example 3-8 (the crude reaction 
mixture is applied to reversed phase HPLC purification directly) from (2R)-8-amino-l ,2,3,4* 
tetrahydro-naphtfaalen-2-ol (42 mg, 0.26 mmol) and 5-[4-(trifluoromethyl)phenyl]pyridine-2- 
S carboxylic acid (75 mg, 0.28 mmol). 

Yield: 29mg(27%). 

NMR (300 MHz, DMSO-dfi) 5 1,57.1.72 (m, IH), 1.85-1.96 (m, IH), 2.56 (dd, IH), 2.77 (ddd, 
IH), 2.91 (dt, IH), 2.99 (dd, IH), 3.92-4.04 (m, IH), 4.86 (d, IH), 6.97 (d, IH), 7.16 (t, IH), 7.74 
(d, IH), 7.91 (d, 2H), 8.09 (d, IH), 8.27 (d, IH), 8.45 (dd, IH), 9.13 (d, IH), 10.19 (s, IH). 

10 MS (ESI*): 413 [M+H]'*' 

HPLC: Retention time 4.88 mm (method D) 

[Example 3-15] 

N-[(7R)-7-hydroxy-5,6,7,8-teti^ydronaphthalen-l-yl]-6-[4-(trifluoromethyl)phenyl]-iiicoti^^ 



O 




15 The compound is obtained accordingly to the procedure for Example 3-8 (the crude reaction 
nMxture is applied to reversed phase HPLC purification directly) from (2R)-8-amino-lA3,4- 
tetrahydro-naphthalen-2-ol (117 mg, 0.71 mmol) and 6-[4-(trifluoromethyl)phenyl]nicotmic acid 
(210 mg, 0.79 mmol). 

Yield: 230 mg (78%). 
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NMR (400 MHz, DMSO-dg) 5 1.46-1.57 (m, IH), 1.75-1.84 (m, IH), 2.36-2.56 (dd., IH), 2.68 
(ddd, IH), 2.76-2.88 (m, 2H), 3.75-3.85 (m, IH), 4.69 (d, IH), 6.93 (d, IH), 7.01-7.11 (m, 2H), 
7.80 (d, 2H), 8.17 (d, IH), 8.30 (d, 2H), 8.36 (dd, IH), 9.16 (s, IH), 9.95 (s, IH). 

MS (ESI*): 413 [M+H]'' 

5 HPLC: Retention time 4.42 min (method B) 

[Example 3-16] 

N-[(7R)-7-hydroxy-5,6,7,8-tetrahydronaphthalen-l-yl]-6-[4-(1i^ 
nicotinamide 




10 The compound is obtained accordingly to the procedure for Example 3-8 (the crude reaction 
mixture is applied to reversed phase HPLC purification directly) from (2R)-8-amino-l, 2,3,4- 
tetrahydro-naphthalen-2-ol (37 mg, 0.23 mmol) and 6-[4-(trifluoromethoxy)phenyI]nicotinic acid 
(71 mg, 0.25 mmol). 

Yield: 67 mg (69%). 

15 'H NMR (400 MHz, DMSO-dfi) 5 1.63-1.75 (m, IH), 1.92-2.01 (m, IH), 2.54-2.63 (dd, IH), 2.85 
(ddd, IH), 2.94-3.04 (m, 2H), 3,92-4.01 (m, IH), 4.86 (d, IH), 7.11 (d, IH), 7.18-7.28 (m, 2H), 
7.60 (d, 2H), 8.27 (d, IH), 8.39 (d, 2H), 8.49 (dd, IH), 9.30(s, IH), 10.10 (s, IH). 

MS (ESt): 429 [M+Hf 



HPLC: Retention time 4.40 min (method B) 
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CHAPTER IV nBXAMPLES) 
Preparing method of compounds 
[Starting compound A] 




5 A mixture of l,4-dioxaspiro[4.5]decan-8-one (3.12 g, 20.0 iranol), hydroxylamine hydrochloride 
(1.67 g, 24,0 mmol), and triethylamine (2.42 g, 24.0 nrniol) in methanol (50 mL) was stirred xmder 
reflux for 2 hours. The resulting mixture was concentrated under reduced pressure and then 
purified by silica gel column chromatography (eluent: ethylacetate / hexane = 1 / 1) to provide 1,4- 
dioxaspiro[4.5]decan-8-one oxime (2.73 g). 

10 Molecular weight : 171.20 

MS (ESI) m/z 172 [M+Hf 

NMR (CDCl3-rf) 8 1 .26 (t, J= 7.2 Hz, 2H), 1.76 (t, /= 7.2 Hz, 2H), 2.41 (t, 7= 6.5 Hz, 2H), 
2.68 (t, /= 6.5 Hz, 2H), 3.99 (s, 4H), 7.80 (brs, IH). 

Next, to a mixture of l,4-dioxaspiro[4.5]decan-8-one oxime (2.73 g, 16.0 mmol), allyl bromide 
15 (5.79 g, 47.8 mmol), and potassium carbonate (4.41 g, 31.9 mmol) in acetone (100 mL) was stirred 
under reflux for 15 hours. After the mixture was cooled to ambient temperature, it was filtered and 
the filtrate was concentrated under reduced pressure. The obtained residue was purified by silica 
gel column chromatography (eluent: ethylacetate / hexane = 1 / 4) to give 1,4-dioxaspiro- 
[4.5]decan-8-one O-allyloxime (1.01 mg). 



20 Molecular weight : 21 1 .26 
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*H NMR (CDCls-rf) 5 1.76 (t, J= 7.0 Hz, 2H), 1.82 (t, 7= 7.0 Hz, 2H), 2.40 (t, J= 6.5 Hz, 2H), 
2.66 (t, y = 6.5 Hz, 2H), 3.98 (s, 4H), 4.53 (dd, J = 1.3, 4.3 Hz, 2H), 5.20 (dd, J = 1.3, 10.4 Hz, 
IH), 5.30 (d, J = 10.4 Hz, IH), 5.96 - 6.02 (m, IH). 

5 Next, l,4-dioxaspiro[4.5]decan-8-one O-allyloxime (1.00 mg, 4.78 nnnol) was heated neat at 
230**C for 21 hours. After the residue was cooled to ambient temperature, it was purified by silica 
gel column chromatography (eluent: tetrahydrofuran / hexane = 1 / 2) to afford 7*,8*-dihydro-5*H- 
spiro[l,3-dioxolane-2,6'-quinoline] (105 mg). 

Molecular weight : 191.23 

10 MS (ESI) m/z 192 [M+H]^ 

^H NMR (CDQa-O 5 2.05 (t, 6.9 Hz, 2H), 3.15 (t, 7- 6.9 Hz, 2H), 3.00 (s, 2H), 4.06 (s, 4H), 
7.05 (dd, J= 4.8, 7.7 Hz, IH), 7.34 (d, J= 7.7 Hz, IH), 8,39 (d, 7= 4.8 Hz, IH). 

Next, 7*,8*-dihydro-5'H-spiro[l,3-dioxolane-2,6'-quinoline] is treated with a mixture of nitric acid 
and sul&ric acid and then the mixture is heated to reflux. After cooled to room temperature, water 
15 is added and the mixture is extracted with ethyl acetate. Concentration of the organic layer under 
reduced pressure 3rields 4-nitro-7,8-dihydroquinolin-6(5H)-one 1-oxide. 

Next, a solution of 4-nitro-7,8-dihydroquinolin-6(5H)-one 1-oxide in tetrahydrofuran is treated 
under hydrogen atmosphere in the presence of catalytic amount of Pt/C. The mixture is passed 
through celite and is concentrated imder reduced pressure to give 4-amino-7,8-dihydroquinolin- 
20 6(5H)-one. 

A solution of 4-amino-7,8-dihydroquinolin-6(5H)-one in tetrahydrofuran is treated with sodium 
borohydride. After stirring for 6 hours, water is added. The mixture is extracted with ethyl acetate, 
dried and the organic layer is then concentrated under reduced pressure. The resulting residue is 
purified by silica gel column chrontiatography to give 4-amino-5,6,7,8-tetrahydroquinolin-6-ol. 
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N-[4-cUoro-3-<trifluoromethyl)phenyI]-N'-(6-hydro37-5,6,7,8-te 



A mixture of 4-aniino-5,6,7,8-tetrahydroquinolin-6-ol and 4-chloro-3-trifluoromethylphenyl iso- 
5 cyanate m tetrahydrofuran is stirred at 50°C for 5 hours. After removing the solvent, the resulting 
residue is purified by silica gel column chromatography to provide N-[4-chloro-3-(trifluoro- 
methyl)phenyl]-N'-(6-hydroxy-5,6,7,8-tetrahydroquinolin-4-yl)urea. 

In a similar manner as described in Example 1-1, Example 1-2 to 1- 8 as shown in Table 1 are 



10 Also, Example 2-1 to 2-8 as shown in Table 2, Example 3-1 to 3-8 as shown in Table 3, and 
Example 4-1 to 4-8 as shown in Table 4 are synthesized in a similar manner as as described in 
Example 1-1. 
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